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Welcome to the Elomatic Catalogue!

At Elomatic our goal is to provide you
with the best and most comprehensive
technical consulting and engineering
services, products and complete solutions
for all your needs. We have the expertise
and capacity to implement even the
most demanding technical investments.
Our ultimate goal is to make you more
successful. This we believe will make

us successful too.

This catalogue provides details about
our services, products and turnkey
solutions, as well relevant primary
contact information.

Keep a watch out for online updates
to your Elomatic Catalogue and
don't hesitate to contact us

for more information.

We look forward to offering
you technical expertise that
can drive your business!

Patrik Rautaheimo
CEO
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Intelligent Engineering

Elomatic is a leading European provider of
consulting, engineering, product develop-
ment and project management services,

as well as products and turnkey concepts

to industrial and public sector customers.

We have close to 50 years’ experience in com-
pleting diverse and demanding projects in

a wide range of industrial fields. Our close to
1000 professionals serve our customers on a
global basis. We have offices in Finland, Chi-
na, India, Italy, Kazakhstan, the Netherlands,
Poland, Russia, Spain and the UAE.
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Our mission

Our mission is to give our customers a competitive
edge and make them more successful. We exceed their
expectations. With optimised and sustainable products
and services, we improve living standards.

Know-how leaders

We develop top know-how and aim to be forerunners
in whatever we do. This is the lifeblood of our organisa-
tion and the core of our value proposition.



Our customers

Our customers include both big multinationals and
smaller companies. Their needs vary from once-off
technical assistance and consulting up to complete
turnkey deliveries of entire investments and products.

Our customers are ambitious. They are already very
successful or want to become that. Our role is to en-
sure that their ambitions are achieved and sustained.

Our customers truly value long-term partnerships. They
understand that such relationships are vital in creating
true and lasting product and service value

Elomatic has been ISO-9001
quality certified since 1991

‘ Intelligent Engineering

One-stop service

Our goal is to provide our clients with all the techni-
cal engineering, consulting and project management
needs they require under one roof. We understand the
intrinsic value of being able to procure services central-
ly from a single, reliable and trusted partner.

Environmental orientation

Increasingly stringent environmental legislation re-
quires consultants with special environmental exper-
tise. Elomatic has integrated environmental thinking
into its core competences. This holds true regardless
of the industrial area or product and service offering.
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The Elomatic Management Board

10-11

Patrik Rautaheimo

Chief Executive Officer

Tel. +35824124357

Mob. +35840 518 5806
patrik.rautaheimo@elomatic.com

Tero-Seppo Tuomela

Chief Financial Officer

Tel. +35824124605

Mob. +35840516 5285
tero-seppo.tuomela@elomatic.com

Teemu Launis

Senior Vice President

Business Development & Marketing
Tel.  +358 103957730

Mob. +358400 190113
teemu.launis@elomatic.com

Timo Martikainen

Senior Vice President
Mechanical?

Tel.  +358 14 446 7200

Mob. +358 50466 0303
timo.martikainen@elomatic.com

Timo Piirainen

Senior Vice President
Technology Solutions

Tel.  +358 143388401
Mob. +35840716 1896
timo.piirainen@elomatic.com
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Marja Salenius-Ranki

Senior Vice President

Human Resources

Tel. +358 2412 4407

Mob. +358 50 308 9145
marja.salenius-ranki@elomatic.com

Rami Hirsimaki

Senior Vice President

Marine and Offshore

Tel.  +35824124160

Mob. +35840 751 5945
rami.hirsimaki@elomatic.com

Markku S. Lehtinen

Senior Vice President

Process & Energy’

Tel. +35824124319

Mob. +358 40 833 8959
markku.s.lehtinen@elomatic.com

Jukka Rantala

Chief Executive Officer
CADMATIC?

Tel. +35824124446
Mob. +358 405287130
jukka.rantala@cadmatic.com



‘ Intelligent Engineering

Elomatic Offices

Headquarters
[tdinen Rantakatu 72
20810 Turku, Finland
Tel. +358 2412 411
info@elomatic.com
www.elomatic.com

Elomaticin brief

=> Elomatic offices web page:
www.elomatic.com/en/contacts/offices/

=>» (CADMATIC offices, p. 67
=> (aligo Industria offices, p. 71
=> Wellquip Holding website: www.wellquip.fi

Helsinki todz

Vaisalantie 2, 02130 Espoo, Finland Elomatic sp. z 0.0.

Tel. +358 10 395 7600 ul. Zwirki 17, 90-539 £ 6d7, Poland
Jyvéiskylé Tel. +48 42 23025 42
Kangasvuorentie 10, 40320 Jyvaskyl3, Finland St Petersburg

Tel. +358 14446 7111 000 Elomatic

Uralskaya ul. 13 K, office 29,
199155 St Petersburg, Russia
Tel. +7 812 448-36-73

Oulu
Kiilakiventie 1, 90250 Oulu, Finland
Tel. +358 10 395 7500

Pori Atyrau
on “Elomatic Caspian’LLP
Konepajanranta 4, 28100 Pori, Finland At Cit P
Tel. +358 40 724 6252 yrau ity -
Azattyq avenue, building 8
Tampere Atyrau, Kazakhstan
Hatanpaankatu 1 A, 33900 Tampere, Finland Tel. +7 (7122) 30-84-22

Tel. +358 2412411

Mumbai

Elomatic-Pharmalab Consulting & Engineering Pvt. Ltd
‘Metropolitan; Plot — A/140

Road No. 23, Wagle Indl Estate

Thane - 400 604, India
Tel. +91 22 2583 6164 1 Process Industries: Pharmaceuticals, Chemicals,

Food and Biomass Processing

Gdarisk 2 Machinery and Equipment Manufacturing,
Elomatic sp.z 0.0. Production Technology
ul. Partyzantow 76, lll Floor, 80-254 Gdarisk, Poland 3 Design, Engineering and Data Management

Tel. +48 58 554 6655 Solutions
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Chemicals, Food
and Biomass Processing

Elomatic has extensive knowledge and expe- Deep domain knowledge

rience of food, chemicals and biomass pro- m  Food industry: milk, vegetable oil and grain prod-

cessing. Our projects include production plant uct processing and convenience food production
) o ] Chemical and agrochemical industry: heavy

expansions, modernisations, maintenance chemicals, petrochemicals and fine chemicals,

services and greenfield projects. In wheat-to- adhesives, polymers and active ingredients, con-

struction chemicals and products
m Pulp and paper industry: chemical systems and
recovery systems

starch processing we offer turnkey deliver-
ies. Our knowledge and experience also cover

production logistics from inbound to out- m Biomass processing: grain, lignocellulose and

bound logistics with automatic data collec- waste processing into chemicals, biochemicals or
. . . liquid and gaseous fuels

tion, management and reporting and appli- m  HVAC design services for industrial and public

cations like traceability and quality control. buildings

m EPCMintegrated service concept including pro-
ject management, engineering, procurement and
construction site supervision services

m Siemens automation systems as turnkey deliveries

Responsibility for the environment and sustainability
together with safety are always top priorities for our
project teams. Risk evaluations, process reliability stud-
ies and profound knowledge of practices and regula-
tions related to e.g. ATEX environments are utilised in
an ever increasing number of projects.
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Flexible service delivery

Our services can be flexibly structured and combined
according to the needs of each project. In some pro-
jects the best option may be a one-stop full EPCM
service package covering all areas of project manage-
ment, engineering in multiple disciplines, procure-
ment, construction management and commissioning,
while another project may require only engineering in
a niche area. In the area of electrification, automation
and IT systems we also operate as a turnkey supplier.

Our customers

Our customers include both big international compa-
nies and smaller local companies operating in the food,
fine chemicals, construction chemicals, pulp and paper
and petrochemical industries. In addition to our engi-
neering professionals in Finland, we can serve our cus-
tomers by complementing our teams with engineers
from our engineering unit in Poland.

‘ Chemicals, Food and Biomass

Broad in-house engineering scope

Process engineering

Plant engineering

Mechanical engineering

Construction engineering

HVAC engineering

Electrical engineering and instrumentation
Automation system engineering
Information system engineering

Related services

a 360°tools — clear maintenance, p. 72

EloWise — Information Management Solutions, p. 76
&4 Laserscanning, p. 128

£ Plantand Process Engineering, p. 96

£ Production Engineering and Development, p. 98
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Raisio Group

Valio Oy

Selected References

Valio Oy, Seindjoki

Unique heat pump solution including heat and cold

recovery for dairy products plant. Kiilto Ltd

m  Energy audit plan and subsidy application for en-
ergy consulting

m Industrial energy audit

m  Conceptual design (project plan, cost estimates,
payback calculations and investment subsidy ap-
plication)

m Detailed design (process design, plant design,
3D design, technical analysis)

m Project animation for use in Valio presentations

Raisio Group / Benecol JTLICTIL

A new, complete production facility for cholesterol

lowering food ingredient m Conceptual, basic and detail design, project coor-
m Al utilities produced in-house dination, specifications, construction supervision,
m  EPCM services commissioning and automation system supplies

m 3,160 m” production area m  Process based on Raisio’s patented know-how

m Atexclassified areas and technology

16-17 [ ] The Elomatic Catalogue



‘ Chemicals, Food and Biomass

Contact Information

Markku S. Lehtinen

Senior Vice President

Process and Energy

Tel. +35824124319

Mob. +358 40 833 8959
markku.s.lehtinen@elomatic.com

Lita Nordén

Vice President

Process Industry & Pharma
Tel. +358 24124354
Mob. +358 40507 3950
lita.norden@elomatic.com

Olli Schemeikka

Vice President

Energy

Tel. +358 14 446 7145

Mob. +358 40 740 6750
olli.schemeikka@elomatic.com

Riina Brade

Sales and Development Manager
Tel.  +358 10395 7629

Mob. +358 503023178
riina.brade@elomatic.com

Jyvaskyla

Heikki Nieminen

Leading Consultant

Tel. +358 14 446 7130

Mob. +358 40353 2005
heikki.nieminen@elomatic.com

todz, Poland

Rafat Kulbat

Department Director

Tel. +48422807362
Mob. +48 60683 96 38
rafal.kulbat@elomatic.com

Tampere

Kari Rasanen

Sales Manager

Energy Consulting & Plant Engineering
Tel.  +358103957733

Mob. +358 46 923 3392
kari.rasanen@elomatic.com

Turku

Alex Saarto

Sales Manager

Tel.  +3582412 4456
Mob. +358 50433 0747
alex.saarto@elomatic.com

.

Nordkalk Ltd

A new, complete production facility for crushed lime
stone products

m Engineering and procurement services

m 670 m’ production area (11,400 m?), steel con-
structions design and strength calculations for
process tower, process and plant design

m Basic and detail design, project coordination and
engineering services, plant and steel construction
design

m Laser scanning of existing process and facilities

CP Kelco Ltd

Process and utility systems for CMC chemicals produc-
tion plant

m  Engineering services for production plant expansion

m Basic and detail design, project engineering ser-
vices, plant, electrification, instrumentation and
automation design. Site services with construc-
tion supervision, commissioning and start-up.

Kiilto Ltd

Production facility for polymerised adhesives products

m EPCM services

m 530 m’ production area floor

m Basic and detail design, project coordination
and engineering services, process, plant, piping,
electrification, instrumentation and automation
design

m Site services with construction supervision, com-
missioning and start-up.

m Laser Scanning of existing process and facilities

m  Siemens PCS7 automation system delivery

FP Pigments GmbH

Pigments plant capacity expansion, Germany

m  Multidisciplinary design, procurement, project
and site management services (EPCM)

m  Siemens PLC/DCS automation system supply
with SCADA data analysis and reporting tools
(MES)
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Starch and Potato Processing

Elomatic offers a unique combination of ex- Market leader in V‘;‘healt starch
perience and know-how regarding the pro- processing technology
cesses, technologies and optimal operation of Elomatic is the owner of the internationally renowned

. Raisio Process technology for wheat starch process-
starch and food potato processing plants. ing. The Raisio Process produces the highest quality A-

We provide our own proprietary technologies starch and gluten possible at high yields with minimal
, fresh water consumption.

and turnkey solutions all over the world to . .

customers that process wheat and potatoes Elomatic’s core process techhology in starch technol-

] ) ogy covers (i) wheat processing into gluten, A-starch

into higher value products. and by-products and (ii) potato processing into starch,

pulp and fruit juice and (iii) barley processing into
starch and animal feed.

We also have expertise in further processing or modi-
fying starch for food and technical applications and in
producing B-syrups.

18-19 [ ] The Elomatic Catalogue



Benefits of Elomatic
starch technology

Allows large variation in incoming flour quality —
e.g.falling number can be as low as 100

Results in the highest possible gluten and A-starch
yield and quality

Almost fully closed process water circulation,
meaning less fresh water and less waste water:
fresh water consumption is less than 2 m? per
tonne of wheat flour

Comprehensive support, including management
and operational support to run production with
more than 30 years'experience in management
and operating starch plants

Strong experience in start-up, commissioning
and staff training

Production time up to 8,200 hours per year as
maintenance and CIP cycle is only necessary eve-
ry 6-7 weeks.

Fully independent from equipment manufacturers
3D plant design

‘ Chemicals, Food and Biomass

Turnkey solutions

Our process technology and turnkey solutions cover
the entire life cycle of the plant:

Early investment and feasibility studies
Basic engineering

Detailed engineering

Start-up and commissioning
Operation and maintenance

Plant modifications

Related services
Wheat Starch Technology, p. 60
360°tools — clear maintenance, p. 72
&4 EloWise — Information Management Solutions, p. 76
£ Plantand Process Engineering, p. 96
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Selected References

AB Amilina, Lithuania

m  Wheat starch plant
m 2 Agglomerators for gluten separation

Wheat starch projects in Russia

m  Project design phase P (Proyekt P) — design and
documentation according to the Russian Federa-
tion guidelines N87

m  Capacities from 50,000 tonnes of wheat per year
to 200,000 tonnes of wheat per year into vital
wheat gluten, native wheat starch and by-prod-
ucts into biofuel and animal feed

m The plants are located in Omsk, Altai and Novosi-
birsk region

Wheat starch plants in Germany and Kazakhstan
m  Consultancy in process problems

Classified Customer, United Kingdom
m  Agglomerator delivery for gluten separation

20-21 [ ] The Elomatic Catalogue

Altia Oyj, Finland

m Barley starch dry modification plant
m Feasibility study

AB Amilina, Lithuania

Wheat starch plant with a capacity of 20 tonnes of
wheat flour per hour into:

m Vital wheat gluten 2.24 t/h, ds 93%

m Native A-starch 12.7 t/h, ds 88%

m By-product 6.1 t/h, ds 88%

m Preliminary, basic and detail design, procurement,
project management, equipment delivery for ag-
glomeration and process automation and report-
ing system with Siemens PCS7, supervision of in-
stallation, start-up and training of personnel

Younian Golden Dragon Group, ZhangYe, China

m Production line for potato flake and granule

m  Capacities: 800 kg/h of flake or 900 kg/h of granule

m FEngineering, equipment delivery, supervision of
installation, start-up and training of personnel



Ra'iS'i%;‘(-Erbup Finland

Shanxi Xuguang Investment Co. Ltd, China

Food potato processing plant

Potato storage with a capacity of 70,000 tonnes
of potato

French fries production line 3,000 kg/h

Flake line 800 kg/h

Granule line 1,000 kg/h

Engineering, equipment delivery, supervision

of installation, start-up and training of personnel
for granule line

. Chemicals, Food and Biomass

Contact Information
Heikki Pirila
Vice President
Tel. +35824124436
Mob. +358 50593 2677
heikki.pirila@elomatic.com
skype: elomatic-hpi

Kari Toivonen

Senior Advisor

Tel. +35824124398
Mob. +358407711715
kari.toivonen@elomatic.com

Russia and CIS

Omuntpnin Hosmkos

(Dmitry Novikov)

Mo6: +358 50363 7670
dimitri.novikov@kolumbus.fi

. skype: dknovikov

> 4

East Ocean Oils & Grains Industries,
Zhangjiagang, China

Wheat starch plant with a capacity of 8 tonnes of
wheat flour per hour into:

Vital wheat gluten 0.9 t/h, ds 93%

A-starch 6 t/h, ds 60%

B-starch slurry 3.3 t/h, ds 32.7%

Feed slurry ds 7%

Engineering, equipment delivery, supervision of
installation, start-up and training of personnel for
the wet process and gluten dryer

Henan Lianhua Gourmet Powder Co. Ltd, China

Wheat starch plant with a capacity of 16 tonnes
of wheat flour per hour into

Vital wheat gluten 1.9 t/h, ds 93%

A-starch slurry 21 t/h, ds 39%

B-starch slurry 7.6 t/h, ds 32.7%

Engineering, equipment delivery, supervision

of installation, start-up and training of personnel
for the wet process and gluten dryer

N
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Pharmaceuticals

We have worked for more than two decades
with both international and domestic com-
panies within the pharmaceutical and bio-
tech industry. In the past ten years a great
number of our assignments have been in the
area of biopharmaceuticals.

In industrial biotech our know-how covers all process
phases from upstream processing to cultivation and
downstream purification with a variety of strategies

for purification processes. We also have experience of
engineering work for BSL3 (biosafety level 3) facilities.

Our customers

Our customers include both big international compa-
nies and smaller local companies in Europe, India, Asia,
The Middle East and Africa. We can offer our customers
assignments of any size from consulting and concep-
tual design up to EPCM and turnkey solutions.

22-23 [ ] The Elomatic Catalogue

Good Engineering Practices
- our promise to you

Elomatic’s way of working complies with Good Engi-
neering Practises that ensure time and cost savings in
design, commissioning, qualification and validation of
completely new or modified facilities. We are able to
establish and maintain project documentation that
is both technically of a high standard and that is valid
throughout the whole project. This project documen-
tation forms the backbone of the successful life cycle
management of the process plant and has an effect
beyond the time when the project is completed. The
proof of our know-how and experience in biotech and
pharma are the numerous facilities we have worked on
that have passed inspections by EMEA or FDA.

Deep domain knowledge

m Biotechnical manufacturing processes
m Biopharmaceuticals
m  All pharmaceutical dosage forms



Highly potent compounds in manufacturing
Diagnostics production

Clean utility systems

Clean rooms

Automation (according to GAMP)
Commissioning, qualifications and validation
Regulatory and quality issues

Broad in-house engineering scope

Process engineering

Plant engineering

Mechanical engineering

Construction engineering

HVAC engineering

Electrical engineering and instrumentation
Automation system engineering
Information system engineering

Related services

a Electrical, Instrumentation, Automation & IT, p. 86
&4 Machine Safety and CE Marking, p. 111

£ Plantand Process Engineering, p. 96

£ Validations Services, p. 113

p.
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New infusion solution factory
Turkmenistan

Selected References

Ministry of Health and Medical Industry
of Turkmenistan

Turnkey delivery of a new infusion solution factory

Process equipment

Laboratory equipment and furniture
Clean utility equipment

Clean rooms and clean room HVAC
Piping and electrical installations
Automation

Commissioning, start-up and validations

Cytomed Oy

Rebuilding of existing workshop

m Inthe first phase 440 m” clean room area, grade
D areas (EU GMP) for capsules, dry syrups, creams,
ointments and suppositories

m  Space for future expansion for sterile ampoule fill-
ing facility

m Basic and detail design, all official applications,
equipment specifications, construction supervision
and validation of process, HVAC and clean rooms

24-25 [ ] The Elomatic Catalogue

Cytomed

lurkmenistan

Q-Med

A new, complete production facility for aesthetics in-
jections

m  All utilities produced in-house

m 624 m’ clean room area, class 7 and 8 areas (1SO
14644-1)

m  Conceptual, basic and detail design, project coor-
dination, specifications, construction supervision,
commissioning and validation

m Furopean authorities approved factory for pro-
duction and FDA

Pfizer Health

Production Facility for Tumor Therapeutic Antibodies
(TTMA)

m  All utilities produced in-house

m 260 m’ clean room area, grade C and D areas (EU
GMP)

m Basic and detail design, project coordination,
specifications, construction supervision, commis-
sioning and validation



Biovitrum Ab Stockholm

Biotech pilot plant including cell culture fermentation,
purification, clean utility and other utility systems

m  All utilities produced in-house

m 380 m’clean room area, class 7 and 8 (ISO 14644-1)

m Basic and detail design, process and clean room
design

Orion Oyj

A new building expansion connected to existing hor-
mone gel department.

Final result

m 6,000 m’on four floors

m 1,300 m’ Clean rooms class 8 (ISO 14644)

m  Warehouse and loading bays

m  Stability study chambers

m  New tank farm outside for storage of flammable
clean utilities (ATEX)

m  Manufacturing equipment: isolator, washing ma-
chines, holding tank (ATEX), filling & packaging line

m  Clean utility piping

Contact Information

Markku S. Lehtinen

Senior Vice President

Process and Energy

Tel. +35824124319

Mob. +358 40 833 8959
markku.s.lehtinen@elomatic.com

Stefan Akerman

Project Manager

Tel. +35824124329

Mob. +358 400 829 658
stefan.akerman@elomatic.com

Manne Savioja

Product Manager
Pharmaceutical Technology
Tel. +35824124349

Mob. +35840 718 8581
manne.savioja@elomatic.com

Kari Toivonen

Senior Advisor

Tel. +35824124398
Mob. +358407711715
kari.toivonen@elomatic.com

Abhay Ranjan

Director, Elomatic-Pharmalab
Consulting & Engineering
Tel.  +91 226622 9900
Mob. +919833 191 162
abhay.ranjan@epce.co.in

Russia and CIS

Omntpnn Hosmkos

(Dmitry Novikov)

Mo6: +358 50363 7670
dimitri.novikov@kolumbus.fi

% skype: dknovikov
«

\ v

Elomatic scope

m Project coordination for all disciplines and project
phases

m Production ongoing during building, short stops
for connecting new and old areas

m Process, plant, HVAC design for conceptual,
basic and detail design including 3D modelling
(CADMATIC and other software)

m Documentation for procurement, construction
supervision, commissioning & validation supervi-
sion
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Energy

Elomatic provides consulting and engineer- Biofuel refining
ing services both for industrial and public Based on our heritage in biotechnology, biomass pro-
sector customers throughout the energy cessing and chemical engineering we have a strong

| hain. from fuel refinina and ener knowledge base in converting biomass to biofuels,
value chain, u 9 9y either to liquids (such as wheat-to-starch-to-bioetha-

production up to efficient distribution and nol), gases (such as agricultural waste-to-biomethane

use of energy at the end use point. or gasification of biomass into syngas) or solids (such
as biomaterial-to-pellets).

Our experience covers both fossil fuel-based
energy production as well as renewable, bio-
mass-based energy production.
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Energy production and distribution

In energy production we are familiar with forest in-
dustry energy systems, recovery boilers, conventional
steam power plants, CHP plants and diesel power sta-
tions, as well as novel energy generation technolo-
gies such as gasification, micro turbines, ORC and heat
pump applications.

In energy distribution we have extensive know-how
that covers various types of heating and cooling net-
works, including district heating and district cooling
networks and various steam, hot water or hot oil net-
works

We offer our customers a wide range of services from
project concept design to detailed design and imple-
mentation.

Deep domain knowledge

Energy consulting
Biofuels

Energy generation
Energy distribution
Energy efficiency
Heat recovery systems

Broad in-house engineering scope

Process engineering

Plant engineering

Mechanical engineering

Construction engineering

HVAC engineering

Electrical engineering and instrumentation
Automation system engineering
Information system engineering

N
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Leppdakosken Sahko Oy

Selected References

Leppdikosken Sdhkd Oy

Reserve and peak output project

m  Elomatic scope:
Plant project consultation (20 MW), environmen-
tal permit and dispersion modelling, construction
management, construction design, process de-
sign, piping modifications, natural gas coupling,
electrical and instrumentation design, supervision

Fortum Power and Heat Oy

Case: Fortum Joensuu. Flue gas scrubber plant for lik-
senvaara power plant. Elomatic scope:

m Project management

m  Structural design

m  Building works

m  HVACdesign

m  Design of connections to outer systems
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Fortum Power and Heat Oy

40 MW Reserve and peaking heating plant, Nepenma-
ki. Elomatic scope:

Project management

Structural design

Building works

HVAC design

Design of connections to outer systems

Riikinvoima Oy, Eco Powerplant Varkaus

Elomatic scope:

1. District heating transfer piping from Eco Powerplant
to District heating network of Varkauden Alueldmpd®
Oy. (Riikinvoima Oy)

DN400

7,500 m

In addition, water pipes 5,000 m

Detail implementation design
Distribution network simulation
Tendering (materials + main contracting)
Tender evaluation



JyvaskylanVoima Oy,

2. District heating pumping station complete engi-
neering (Varkauden Alueldampd Oy)

m Foundation and structural design
m Process design

m Plant design

m FElectrical design

3. Layout design, turbine hall (Andritz)
4. Turbine hall BoP area piping design (Energico Oy)

Jyvdskyldn Voima Oy
Engineering for CHP plant

m  Boiler: CFB Foster Wheeler 480 MW,;,, 160 bar(a)
560°C. Electricity production: 210 MW,. Cogen-
erated heat: 250 MW. Fuels: biomass, wood chips,
forest residue and peat

m Elomatic scope:

Boiler area: P&l Diagrams. Turbine area: turbine in-
ternal piping systems, low and high pressure pip-
ing systems in Bop area, working platforms steel
constructions, auxiliary piping connections, pip-

Source: www.raahenvoima.com

Raahen Voima Oy

ing sizing and final construction drawings, im-
plementation supervision. Auxiliary systems: flue
gas duck, all internal steel structure parts in stack,
process simulations to heavy oil systems, existing
heavy oil receiving station relocation, office and
maintenance building HVAC engineering

Raahen Voima / Energico Oy

Power plant in connection with steel mill located in
Raahe (furnace and coke gas):

m  Steam turbine electrical power 124 MWe +30 MW,
m  Main steam properties 110 bar(g), 550°C
®  Main steam pipe size DN 300x22

Elomatic scope:

m Turbineisland layout and piping design (Energico
Oy)

m  High Pressure steam system process and piping
design, turbine island (Raahen Voima Qy)

m Piping pressure equipment calculation and stress
analyses EN 13480

p
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Vapo Oy and KPA Unicon Oy
6 MW Steam boiler plant for Valio in Jyvaskyld, Finland

Elomatic scope for Vapo Oy:

Overall coordination of design, area layout de-
sign, structural design, discharge duct design,
process design, piping and pipe bridge design,
electrical and instrumentation design, CE mark-
ing, construction management, request for bids,
ATEX, fire technical design

Elomatic scope for KPA Unicon Oy:

Process design, plant design, structural design,
HVAC design

KPA Unicon Oy

Water-tube boiler construction engineering 3x25 MW,

30-31

Elomatic scope:

Boiler engineering and pressure vessel calculation,
grate, boiler furnace, steam drum, downcomers, su-
perheaters, second pass structure, economiser, air
pre-heater, air ducts, thermal insulation, brickwork
and casing engineering

[ | The Elomatic Catalogue

Asnekoski Bioproduct Mill

KPA Unicon Oy

Turun Energia Oy

Heat pump plant

m Heat pumps: Friotherm AS, heat source: clean
municipal waste water +10°C — +18°C, cold water
accumulator: 17,000 m?

m Phase 1:energy production — 19.5 MW heat and
13.0 MW cold, electricity consumption 6.5 MW

m Phase 2: energy production - 18.2 MW heat and
12.0 MW cold, electricity consumption: 6.2 MW

m Flomatic scope:

Plant engineering, project management and site
supervision services, process equipment layout
and piping design, architectural, building and
HVAC engineering, EIA engineering

KPA Unicon Oy

Over 70 thermal biomass plants ranging from 2.5 MW,y

to 2x17 MWy,

m Flomatic scope:

Preliminary design and tender document prepara-
tion, process design, equipment and power plant
layout design, power plant and civil construction
steel structure design, pressure vessel and piping
sizing, biomass feed-system, process piping de-
sign, civil construction design



Energy

Contact Information

Markku S. Lehtinen
Senior Vice President
Process and Energy
Tel. +35824124319
Mob. +358 40833 8959
markku.s.lehtinen@elomatic.com
Olli Schemeikka
Vice President
Energy
Tel. +358 144467145
Mob. +358 407406750
olli.schemeikka@elomatic.com
Kari Rasanen
Sales Manager
Energy
Tel. +358 103957733
Mob. +358 46923 3392
}m'; kari.rasanen@elomatic.com

Helsinki

Sebastian Kankkonen

Leading Expert

Energy Consulting & Plant Engineering
Tel.  +358103957614

Mob. +358 40 849 4996
sebastian.kankkonen@elomatic.com

Sami Nissinen

Design Manager

Energy Consulting & Plant Engineering
Tel. +358 103957634

Mob. +358 40 348 5401
sami.nissinen@elomatic.com

Jyvaskyla

e
gl

Jukka Summanen

Leading Expert

Energy Consulting

Tel. +358 143388338

Mob. +358 40747 0223
jukka.summanen@elomatic.com

+h

Petri Sellman

Design Manager

Boiler and Power Plant

Tel. +358144467173
Mob. +35840769 6182
petri.sellman@elomatic.com

Jussi-Matti Leppala

Design Manager

Energy Consulting

 Tel. +358143388314

- Mob. +358400 365 641

s jussi-matti.leppala@elomatic.com

todz, Poland

Rafat Kulbat

Department Director

Tel. +48422807362
Mob. +48 60683 96 38
rafal.kulbat@elomatic.com

Related services
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Adinekoski Bioproduct Mill/ Valmet Oy

Metsa Fibre Adnekoski — Basic design and detail design
of recovery boiler high pressure and process piping.
Design parameters:

m Recovery boiler production rate 7,200 tn/day dry
mass

m  Main steam properties 145bar(g), 530°C

m  Main steam pipe size DN 650x45

m Steam turbine electrical power 260 MWe

360°tools — clear maintenance, p. 72

(aligo — patented flue gas treatment and process waste heat
recovery system, p. 68

£ Electrical, Instrumentation, Automation & IT, p. 86
£ Energy Audit Services, p. 104
FORMIOT Data Analysis Services, p. 102

. Process Industries, p. 14
Elomatic scope:

m  PDMS 3D piping design
m Piping pressure equipment calculation and stress
analyses EN 12952 & EN 13480
m High pressure piping ~7,5 km
m  Process piping ~10,5 km
We have completed
more than 130 diesel power plant projects

in over 40 countries around the world.
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Machinery and Equipment

Manufacturing

Elomatic provides a wide range of design,
consulting and other services for manufac-
turers of machinery and equipment. We are
involved in our customers’ R&D projects, in
product design and in production develop-
ment.

Our design services are often aimed at our
customers’ demanding investment projects
with co-operation that has evolved over a
long period of time. This has enabled us to
develop our operations very efficiently in rela-
tion to product expertise, personal skills, op-
erating processes and tools.
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Creativity and innovation in R&D

In our customers' R&D projects the nature of the workis
very innovative, creative and customer-centred. Prod-
uct expertise is important, but special skills in different
fields such as structural analyses, flow calculations, ma-
terial know-how and production technology all play
key roles.

We are involved all the way from concept design and
idea generation to the detailed planning of R&D pro-
jects and, if necessary, we seek suitable manufacturing
subcontractors for products. Our services extend to
surveys of end users and usability analyses to ensure
the success of a new product in the marketplace.



Getting the most
out of production systems

Our production analysis service covers production
planning and production-centred R&D of either new
or existing products. We use different simulation mod-
els to identify the best solutions for our customers in
order to boost the competitiveness of their products.

We have experts in such fields as production flows and
masters of robotics. Our specialists are constantly seek-
ing new ideas and learning about different technolo-
gies to keep our expertise at the highest level for the
benefit of our customers,

‘ Machinery and Equipment

Optimising production technologies
and product design

Our industrial designers get involved in projects at the
earliest design phases. They seek optimal solutions
with regards production technology in order to ensure
the competitiveness of our customers’ products.

At the same time, the visual appearance of the prod-
ucts is also improved. In order to ensure product us-
ability and a good user experience many people spe-
cially trained in this field are involved in our service. The
service covers not only usability training, but also com-
prehensive user-centric design, which aims to achieve
the optimal end result through evaluation, simulation
and testing.

The physical and mental limitations of people should
increasingly be taken into account in product design.
Through visualisation we can illustrate how a device or
machine functions. Visualisation is also used to assist in
training and marketing. To this end, we also have first-
class tools at our disposal.
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Paper machines

For more than 20 years we have been engaged in me-
chanical, plant and process design for companies spe-
cialised in paper, board and pulp technologies.

In paper machines we are specialised in handling the
paper and board industry’s demanding upgrade and
modernisation projects. Our design services are fo-
cused on the mechanical design of different assembly
groups and components for paper and board machin-
ery, including all phases from conceptual and product
development to implementation and installation su-
pervision.

Paper machine expertise areas

Headboxes

Forming sections

Press sections

Dryer sections
Component engineering
Paper and board machines

34-35 [ ] The Elomatic Catalogue

Cranes

Elomatic has been engaged in crane design since
1976 when we received our first commissions
from Kone Oy. The cooperation that began at
that time is ongoing and at present our main
customer is Konecranes Finland Oy.

In addition to traditional steel structure and
outfitting design, Elomatic’s part in crane pro-
jects includes installation and transport plan-
ning, strength calculations, electrical plan-
ning, and production control for domestic
and international projects.

Crane expertise areas

Elomatic’s experience mainly comprises
four types of cranes, of which 80-90 units
in total have been produced:

m  Container gantry cranes

m  Grab unloaders

m Shipbuilding gantry cranes
m Shipboard gantry cranes

EJ EIA&IT,p.86
Technical Analysis, p. 130



Vehicles

Elomatic’s know-how covers more than 30 years of de-
manding design work for different vehicles and their
applications.

Our vehicle projects often include not only the prepa-
ration of traditional drawings, but also structural cal-
culations, modelling, usability, electrical engineering,
visualisation and the preparation of operating and
maintenance instructions.

Our customers include Valtra, Sandvik Mining and Con-
struction, Transtech, Vapo, Kesla and RCM Harveri. With
many of our customers we have developed long-term
product development relationships, some of which
have been ongoing for more than two decades.

Vehicle expertise areas

m Tractors
m  Mining vehicles
m Trailers

m Harvesters

. Machinery and Equipment

Machines and production devices

Elomatic has extensive experience in delivering design
and implementation services for different production
machines and devices. We have specialised know-how
for tailor-made production machines, test benches,
material handling machines, as well as welding jigs,
machining jigs and assembly jigs for different indus-
trial application areas.

In the preliminary design phase, modern visual design
systems allow us to create virtual assembly areas where
different solutions can be studied instead of building
expensive prototypes. In addition to normal design de-
liveries our projects typically include, among others, the
necessary investment calculations, structural analyses,
visualisations and electrical and automation solutions.

Machine and production device expertise areas

Test benches

Special production machines

Material handling equipment and tools
Assembly jigs

Welding jigs

Accessory tools

Aerospace tools
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Selected References

Paper machines

Paper, board and pulp drying machines,
Valmet Technologies, Inc

m  Mechanical engineering since 1985 throughout
the whole process from headbox to winder

m  New lines and rebuilds

m  Component engineering: rolls, doctors, tail
threading, etc.

m From pre-engineering and sales layouts to
erection supervision and start-ups

m  R&D projects and pilot machines
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Cranes

Shipbuilding cranes

m Different shipbuilding crane projects since 1976
m Lifting capacity 300-1,800 tonnes

m Effective span up to 200 m

m Lifting heightupto 114 m

Container gantry cranes

m Different container crane projects since 1976
m Lifting capacity 40-65 tonnes

Gantry grab cranes

m Different grab crane projects since 1976
m Lifting capacity 22-80 tonnes

Shipboard gantry cranes

m Different shipboard gantry crane
projects since 1997
m Lifting capacity 40-68 tonnes

. Machinery and Equipment

Vehicles

Tractors

Valtra Ltd

m Cabin, chassis solutions, equipment
m Test benches, production line jigs, accessory tools
®  Animations

m Transmission assembly machines, accessory tools
m Design Catia 3D

Foresting machines

Kesla Ltd

m Increasing carrying capacity

m  Structural optimisation

m Structural analysis, chopper, structural changes,
Design Inventor 3D

Mining vehicles

Normet, Sandvik
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Machines and production devices Engineering works jigs
m  Welding jigs
Production development m  Machining jigs
Diverse projects in a range of industrial areas that in- m  Assembly jigs
clude: Aerospace industry

m  New factories N AT
m Lamination and trimming jigs

m  Assemblyjigs
m  Drill guides and machining brackets

m  Developing existing factories
m  Series production
m  Material handling

Automotive industry jigs and tools
m  Welding jigs

m  Assembly jigs

m  Accessory tools for assembly
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Contact Information

Helsinki

Timo Martikainen Tampere

Senior Vice President

Tel.  +358 14 446 7200

Mob. +358 50466 0303
timo.martikainen@elomatic.com

Timo Piirainen

Senior Vice President
Turku

Martti Tryyki

Design Manager
Mechanical Engineering

Tel.  +358103957725
Mob. +35850362 4142
martti.tryyki@elomatic.com

Technology Services

Tel.  +358 143388401
Mob. +35840716 1896
timo.piirainen@elomatic.com

Jari Aberg
Vice President
Automation and Electrification

Tel.  +3582412 4487 Jyvaskyla

Markku Heinonen

Design Manager

Mechanical Engineering

Tel. +35824124215

Mob. +358 40 556 1815
markku.heinonen@elomatic.com

Mob. +358 50401 5559
jari.aberg@elomatic.com

Jari Naumanen

Vice President

Tel.  +35810395 7633
Mob. +358 504315131
jari.naumanen@elomatic.com

Yrj6 Kautto

Vice President

Paper and Board Machines
Tel.  +358 14 446 7205
Mob. +358 40 550 2564
yrjo.kautto@elomatic.com

Arto Sampo

Vice President

Mechanical Engineering
Tel.  +358 143388370
Mob. +35850 5308370
arto.sampo@elomatic.com

Computational Fluid Dynamics (CFD), see Technical Analysis, p. 130

Related services

Electrical, Instrumentation, Automation & IT, p. 86
£ Health, Safety and Environment, p. 110

£ 2 Machine Safety and CE Marking, p. 111
Mechanical Engineering, p. 94

Product and Service Development, p. 114

£ Production Engineering and Development, p. 98
£ Technical Analysis, p. 130

Visualisation, p. 124
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Marine

Elomatic provides a wide range of marine
life cycle services that comprehensively meet
maritime stakeholders’ divergent needs; from
concept and project design all the way to
newbuilding and operability support. In cus-
tomer projects we apply our expertise and
creativity to deliver services and products

of the highest quality and reliability to ship-
yards, shipowners and operators, equipment
and turnkey suppliers and many more

in the maritime industry.

40-41 [ ] The Elomatic Catalogue

Full product life cycle - all design disciplines

Our services cover all disciplines and the full life cycle
of the products from feasibility studies and pre-design
to detail design, production support, site supervision
and life cycle support.

Project and concept design

Marine design and engineering
Newbuilding support
Environmental retrofit support
Information management solutions
Technology and operability support



Newbuilding
support

Building

Basic and
detail design

Project, concept and
architectural design

Way of working

We have successfully completed a variety of different
consulting, design and engineering projects, among
them projects that have involved up to 200 of our en-
gineers. For each large project we form a project group
carefully managed and manned with experts from the
various teams within our office network, and if required
from partner companies.

We have the unique possibility to combine design and
software development resources under the global Elo-
matic control and management to guarantee excellent
quality products and services at a competitive price.
With our sophisticated engineering and communi-
cation tools we can distribute the design and review
work between our offices. Using the same technol-
ogy, our customers may follow up project progress in
real time.

Information management
support

Technology and
operability support

Environmental retrofit
support

International network of offices

Elomatic serves the marine industry from four offices
each specialised in different engineering and consult-
ing areas related to shipbuilding and ship operation.
Two of the offices are located in Finland (Turku and
Helsinki), one in Poland (Gdansk) and one in Serbia
(Belgrade).

Related services

Automation, see Electrical, Instrumentation, Automation & IT, p. 86
&4 Computational Fluid Dynamics (CFD), see Technical Analysis, p. 130
£ 2 Hectrification, see Electrical, Instrumentation, Automation &]T, p. 86
Health, Safety and Environment, p. 110

Strength Calculations (FEM), see Technical Analysis, p. 130

&4 Visualisation, p. 124

N
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Marine Design and Engineering

Our expert teams are capable of carrying out
any assignment related to basic or detailed
engineering of any type of seagoing ves-

sel. We have accumulated experience from a
wide range of different assignments for ship-
yards as well as turnkey and equipment sup-
pliers. Our skills cover all design disciplines
including ship theory, hull and structures, ma-
chinery, HVAC, deck, interior and cabin design
as well as electrical systems.

Basic design

We take care of the complete pre-design and classifica-
tion package required for the successful continuation
of ship design and production. In addition to our teams
focused on ship design we utilise Elomatic’s specialist
skills for FEA and structural analyses, flow calculations
and visualisations.
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Strength analysis, FEM and CFD calculations
Classification calculations for steel structures
Structural classification drawings

Layouts for machinery and other technical areas
Diagrams for machinery and auxiliary systems
Propulsion arrangements and calculations
Machinery automation

Architectural design, material specifications
Layouts of accommodation, public and crew areas
Cabin layouts and modular cabin mock-ups
Catering systems and arrangements

Staircase arrangements

Escape calculations, plans, and analysis
Arrangements of lifeboat and mooring decks
Structural fire protection and insulation plans
Diagrams for HVAC systems

Power generation and distribution

Lighting, communication, and alarm systems
System calculations

3D modelling, routing and visualisations
Procurement support



Detail design

Most of the work is performed utilising sophisticated 3D
software such as CADMATIC and AVEVA Marine. By us-
ing 3D design we generate a comprehensive and accu-
rate model to integrate machinery, equipment, piping,
ducting and cable trays with the steel structures. Based
on the model we produce the necessary drawings, part
lists and CNC data. With our eBrowser software we use
the virtual model for visualisation in the design process
and also during construction at the shipyard.

m Detailed layouts of machinery, technical spaces,
public, crew, and accommodation areas

m Detailed arrangements of lifeboat and mooring
decks

m  Complete 3D product models

Prefabrication drawings for e.g. machinery and in-

terior modules

Pipe packages, isometrics, and spools

Electrical cabling, connection, and circuit diagrams

Material and part lists, assembly drawings

Nesting of plates and profiles

m Cutting and bending data for steel structures and

pipes
m Detailed weight calculation with COG

Prefabrication and modularisation

Elomatic has a long and successful track record of de-
livering innovative ideas for modularisation, prefabrica-
tion technology and its applications.

The most significant benefits of prefabrication technol-
ogy are gained from moving a major part of the work
from the ship into workshops. The benefits gained in-
crease exponentially with the complexity of the pre-
fabricated modules introduced. Elomatic has experi-
ence of designing big pre-fabricated modules such as
engine casings and AC Rooms.

We have designed modular crew and passenger cab-
ins since 1984 for more than 100 different vessels and
we have also carried out the design of public spaces
for cruise ships based on 100% prefabricated modules.

p
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Marine Life Cycle Solutions

Elomatic provides a wide range of services for
Shipowners. The assignments may be spe-
cific one-off studies or comprehensive design
and engineering projects and may cover any
phase of the vessel’s life cycle. Our goal to cre-
ate quality products and services is achieved
by combining creativity with technical exper-
tise.

Elomatic offers experienced staff in all disciplines of na-
val architecture, marine engineering and project man-

agement to assist in both newbuilding projects and
conversions.

We also supply special services such as laser scanning,
3D modelling, exterior design, architectural design and
coordination as well as various visualisation tasks

44-45 [ ] The Elomatic Catalogue

Concept and project design

We identify the Shipowner’s needs and develop the
ideas into feasible concepts and solutions. Our excel-
lent naval architectural skills and advanced design
tools combined with our profound knowledge of the
required rules and regulations ensure the good perfor-
mance of the vessel. All project materials needed for a
shipbuilding contract can be produced by Elomatic.
We also provide services related to bid evaluation and
contract negotiations.

Naval architecture

General arrangement
Machinery arrangement
Building specifications
Conversion specifications

Hull form development
Resistance and propulsion
Coordination of model tests
Sea keeping and load analysis
Noise and vibration studies
Rules and legislation follow-up



. Marine
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Hydrostatics and stability Technology and operability support
m  Hull form and hydrostatics Elomatic provides sophisticated operability studies,
m  Intact stability calculations structural and safety analyses, energy efficiency stud-
m  Damage stability calculations ies, and simulations to aid smooth operation and solve
m  Ship weight control actual or potential problems on board. We carry out
m  Inclining tests and stability material updates studies in various stages of a project to support the de-
m  On board NAPA support cision making process and help selecting the appropri-
ate technologies and solutions.
Safety

m Safety studies and evaluations Newbuilding support

m  Safe return to port , , _ o

m  Structural fire protection Elomatic provides support for the selection of bu'|ld.|ng
m  Fire safety yards and related nggotlatlons. When a nevvbwldmg
m Life saving appliances contract has been signed we can form or take part in

an on-site inspection team that takes care of plan ap-
proval and on-site supervision. We assist the shipowner
Environmental Retrofits, p. 46 with project management and coordination and after
53 Health, Safety and Environment, p. 110 delivery we provide guarantee support and perform

_ _ troubleshooting on board.
£ Information Management Solutions, p. 47
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The most
cost efficient
solution

execution

Minimised
off-hire

Securing
optimised
installation

Environmental Retrofit Support

Our retrofit services are focused on ballast
water management, sulphur scrubbers and
other exhaust gas cleaning solutions, alterna-
tive fuels such as LNG and energy savings.

Exhaust gas purification

Every ship is unique and requires a comprehensive
evaluation when selecting and planning sulphur oxide
(SO,) and nitrogen oxide (NO,) emissions reductions.

Efficiency

Saving energy means reducing both costs and emis-
sions. There is a wide range of technical and operation-
al measures that can be introduced on existing ships in
order to achieve these goals.

Environmental services and solutions

m  Environmental maritime consultancy,
technology evaluations, impact assessments,
and legislation follow up

m Fnergy efficiency and optimisation

Ballast Water m  Emissions and carbon footprint calculations
. . m Technology retrofit projects
There are several technical, operational and cost con-
siderations that have to be taken into account when Technology retrofits
choosing the right ballast water management solution. . , o ,
m Feasibility studies and ship inspections
. m  Technology evaluations and cost estimations
Alternative fuels m  As built verification using laser scanning
Exhaust gas emissions can be reduced by using alter- m Integration design, classification documentation
native fuels to heavy fuel oil such as marine diesel oil m  Detail design and workshop drawings
or LNG. Dual fuel operation may also be an alternative. m  Project management and supervision
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All items in the database are interlinked

Maintenance

p
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Information Management Solutions

To improve your ships’ operational perfor- Benefits

mance Elomatic offers solutions to generate, Cost savings

organise and integrate technical information. E:’é ;gersz itnotg:aor:rclaﬂon

Our EloWise software combines operation- Trouble free retrofits

al management e.g. maintenance functions Improved communication & training
with document and equipment manage- Support for updates & implementation
ment, supported by an easy-to-use 3D model

user interface. Additional benefits are gained
through improved communication and train-
ing. We offer qualified support for implemen-
tation and updating.

&2 See pg. 76 for a detailed overview of EloWise software.
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Global Class Vessel

Selected References

Cruise ships and ferries

Global Class Vessel

204,000 GT under construction at MV Werften, Germa-
ny, for Genting, Hong Kong.

m  One of the biggest cruise ships in world
m  Project size: 430 man-years

m Basic and detail design

m  System engineering

m Site assistance during construction

Viking Grace

57,500 GT LNG operated cruise ferry built by STX Fin-
land for Viking Line.

m Basic design for LNG piping including calculations

m Architectural design of passenger cabins

m Detail design for hull, main engine rooms, deck
outfitting including LNG tank and bunkering ar-
eas, cabins and cabin areas

m Preparation of workshop drawings, prefabrication
drawings, material lists

48-49 [ ] The Elomatic Catalogue

Norilskiy Nickel

Mein Schiff 3

Aida Prima

Aida Prima

124,500 GT cruise ship built by Mitsubishi Heavy Indus-

tries, Japan for AIDA Cruises.

m  Coordination design of several main fire zones us-
ing CADMATIC and MHI Mates software

m  Coordination design specialist work and production
coordination and supervision at yard in Nagasaki

m Interior design for SPA area for turnkey company

Mein Schiff 3-6

Cruise ships built by STX Finland / Meyer Turku for TUI

Cruises.

m  Basic design and diagrams for hull structures,
HVAC, interior, machinery, deck outfitting and
electrical systems

m Interior and HVAC detail design for several areas

m Detail design for modular cabins and sky suites

Oasis and Allure of the Seas

225,000 GT Cruise vessels built by STX Finland, Turku for
Royal Caribbean Cruises.



Oasis of the Seas

Color Superspeed

m  Basic design for one third of the vessel including
all disciplines

m Detailed design for extensive part of hull, machin-
ery, AC rooms and passenger outer decks, in total
over 450,000 design hours

Color SuperSpeed | & Il

33,500 GT RoPax ferries built by Aker Yards, Rauma for
Color Line.

m Basic design for hull, machinery, safety and elec-
trical systems. Participation in basic design for in-
terior, deck outfitting and HVAC

m Detailed design for electrical systems, forward
half of the hull and part of the machinery areas

Special vessels
Gullmaren

80 cars / 297 pax road ferry built by Uusikaupunki
Workboat for Farjerederiet Sweden.

m Ship theory calculations, hull classification design

m FEM analyses for ramps

m  ME layout and machinery/ piping detail design
with 3D CADMATIC

Viking Grace

MCMV 2010 Katanpdd, Purunpdd and Vahterpdd

MCMV 2010 class mine countermeasure vessels built at
Intermarine, Italy for the Finnish Navy.

m Detail design of machinery and HVAC systems us-
ing CADMATIC
m Technology transfer and on-site design support

Louhi

Multipurpose icebreaking oil recovery vessel built by

Uki Workboat, Finland for the Finnish Environmental

Institute SYKE.

m Updating of basic design

m Detail design for all design disciplines covering
the entire vessel using CADMATIC, Tribon M3 and
AutoCad

Norilskiy Nickel

14,500 DWT diesel electric double acting icebreaking

container/cargo vessel built at Aker Yards Helsinki for

OJSC MMC Norilsk Nickel.

m  Basic design for hull, machinery and HVAC

m FEM calculations

m  Detail design for hull, machinery and deck outfit-
ting

p
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CONSULTING & ENGINEERING

Tempera and Mastera

Marine concepts
Turva, UVL 10

Concept development of multipurpose offshore patrol
vessel with functions for prevention of environmental
damage, search and rescue, and different underwater
assignments.

m  Complete concept design for LNG application de-
velopment, machinery arrangement, machinery
system calculations and specification

NYK Super Eco Ship 2050

Innovative concept design of a futuristic, environmen-
tally-friendly and low-emission container ship for MTI
/ NYK Line, Japan. Elomatic cooperated with MTI, the
NYK Line research institute, to develop a Pure Car and
Truck Carrier (PCTC) that meets future demand with
a 35% reduction in ship resistance, 70% lower energy
consumption and with zero emissions to air and water.

Utopia

105,000 GT residential ship concept developed for Uto-
pia Residences. The ship is intended for worldwide
cruising with 190 ultra-luxurious estates.

m  Concept development, stability analyses
m  Full building specification
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Norsepower Rotor Sail

Bit Viking

Utopia

NYK Super Eco Ship 2050

1

NYK GROUP

Attila

Backhoe dredger Attila for Wasa Dredging.

m Project development jointly with Wasa Dredging
m Hydrostatics and stability calculations

m  Hull classification

m  Basic design and outfitting design

Conversions and retrofits

Color SuperSpeed 2, scrubber retrofit

Exhaust gas scrubber retrofit design for Color Line ves-
sel Color SuperSpeed 2.

m Basic and detail design including 3D modelling



Contact Information

Rami Hirsimaki
Senior Vice President
Marine and Offshore
: Mob. +358 40 751 5945
‘ rami.hirsimaki@elomatic.com
2

Juha Hoppela

Sales Manager

Life Cycle Solutions

Mob. +358 40718 8938
juha.hoppela@elomatic.com

'l
Peter Albrecht
L Vice President

| Shipowners, Marine Marketing

Mob. 4358400201 348
peter.albrecht@elomatic.com

Ray Essén

Senior Advisor

Shipowners, Life Cycle Solutions
Mob. +358 400 784 025
ray.essen@elomatic.com

Juha Husu

Vice President

Sales Director

Mob. +358 40544 1859
juha.husu@elomatic.com

Antti Yrjandinen

Senior Design Manager

Mob. +35840501 1414
antti.yrjanainen@elomatic.com

Gdansk

Henryk Walk

Business Unit Manager
Elomatic Sp.z 0.0

Mob. +485 8554 6655

‘ ‘ henryk.walk@elomatic.com

Norsepower Rotor Sail

Development of Rotor Sail construction and pilot in-
stallation on M/V Estraden

m  Feasibility study, mechanical design of rotor and
rotor components

m  FEM analysis of the composite rotor, FEM analysis
of rotor tower and supporting structures

m  Basic and detail design for pilot installation on
M/V Estraden

Bit Viking, LNG retrofit

LNG Pack retrofit design for chemical tanker Bit Viking.
The work was done for Wartsild.

B Laser scanning

m Exhaust stack gas flow calculations in emergency
case and burst disc solution

m NG pipe, strength calculations, flow calculations

m 3D modelling and detail design, site assistance

Crystal Symphony, refurbishment of spa area

m  Concept and detailed engineering for the interior
refurbishment work

m  Complete modular design of spa area

BWT retrofits

m  Ballast Water treatment system study for Neste oil
tankers: Mastera, Tempera, Futura, Jurmo, Purha,
Neste, Suula and Kiisla.

m Tanker fleet BWT technology evaluation and inte-
gration design

m  Detail design for a 3700 pure car carrier (PCC)

Information management

Turva

EloWise was selected by the Finnish Border Guard as
the maintenance and technical data administration
tool for the new offshore patrol vessel TURVA built by
STX Finland in Rauma.

m The system was customised and the data struc-
ture was defined by Elomatic to fulfil the opera-
tor's requirements

m The data entry was made in close cooperation
between the operator, the yard and Elomatic

We have completed over 4,000 marine projects

for more than 1,000 vessels.
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~ELOMATIC

CONSULTING & ENGINEERING

Offshore

Our offshore services include conceptual de-
sign, engineering, procurement, project man-
agement and EPC turnkey deliveries for off-
shore hydrocarbon production.

We specialise in arctic offshore with an em-
phasis on the Russian Federation and the
Caspian Sea region. We have developed a
unique fixed-ice resistant offshore platform
for arctic and Caspian Sea shallow water de-
velopments.

We combine traditional offshore EPC services
and our shallow water arctic platform con-
cept with hydrocarbon production and well
service applications for new or mature off-
shore fields.
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SX 130 - Platform Supply Vessel

SPAR-type Oil Rigs

Gazprom

Key service areas

Front end engineering studies

Concept design and engineering
Modernisations and winterisations

Life cycle support and solutions

Project management and consulting
Equipment and products: drilling, production
facilities and newbuildings

Construction and commissioning — mid-size
to EPC

Offshore production systems — horizontal and
multi-well offshore applications

Electrical, instrumentation & IT

Offshore safety expertise and analyses
Environmental considerations

Process technology expertise

Offshore energy generation

Laser Scanning, p. 128



Full range of offshore
design disciplines

Elomatic is a leading designer of ship and platform
structures and systems. We are strong in the area of
HVAC, electrical, deck outfitting and interior design of
accommodation areas (LQ), and we also have vast ex-
perience in hull structure design as well as machinery
and piping system and workshop design.

m Structural design and engineering
Architectural and interior design
Machinery and piping

Deck outfitting

Electrical and automation

HVAC

Transportation analysis

&2 HVACEngineering, p. 92
£ 3 Mechanical Engineering, p. 94
Plant and Process Engineering, p. 96

Anchor Handling Support Vessel

Specialised
EIA & IT know-how

Elomatic’s EIA & IT know-how covers all the electrical,
instrumentation and automation requirements of de-
manding offshore projects. This is complemented by
our expert [T know-how, which enables us to provide
our customers with comprehensive offshore EIA & IT
solutions.

m  ATEX-classified areas

m Risk analysis and safety integrity specifications

m  Engineering supervising and coordination ser-
vices

m Design, commission and start-up services of au-
tomation (DCS) and programmable logic control-
ler (PLC) systems

£ Electrical, Instrumentation, Automation & IT, p. 86
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CONSULTING & ENGINEERING

Technip Offshore Finland

Selected References

Europlan Engineering Oy

QOil drilling rig, Cosco Platform Labin

m  Accommodation plans

m  Ceiling plans, floor covering and window scheme
m Fire protection plan, emergency exit plan

m  HVAC diagrams, HVAC coordination drawings

m  ACroom layouts

Gazprom

SSFDR Polar Lights and SSFDR Polar Star. Client techni-
cal representative for newbuilds.

m  Conceptual and detailed engineering review and
approval

m Vendor coordination

m  Quality assurance support

m Project monitoring support

m  Workinspection support

Jack-Up Amazone

m Various modernisation turnkey supplies e.g. mast
&drilling package

The Elomatic Catalogue

Gazprom, Amazone

Elomatic Concept Design ELO WM 120

Lukoil, BKE Shelf
Jack-Up Astra

Various modernisation turnkey supplies

ArktikmorNeftegazRazvedka

Project design for modernisation of BOP systems for
drillship "Deep Venture”

Conceptual engineering

Specification, sourcing and evaluation of 15k BOP
system — both new and second hand alternatives
Refurbishment specifications for turnkey mod-
ernisation

Technip Offshore Finland Oy
SPAR-type oil rigs

Steel structural design
Outfitting design

Pipe laying vessel conversion

Detailed hull design



Pipe Laying Vessel Conversion

Elomatic concept design vessel

Offshore construction Vessel ELO WM 120

m  Multi-task capabilities with varying mixes of heavy
lift, ROV deployment, pipe laying and diving
m  Shallow water ice-class PSV

STX Vietnam Offshore, Vietham

AHO08 Anchor Handling Support vessel

m Extensive design update including basic
and detail design using CADMATIC

Ulstein Engineering

SX130 - Platform Supply Vessel

m 3D piping coordination

m Piping system and ISO drawings
m Hull workshop documentation

Azerbaijan International Operating Company
(AIOC), Kvaerner Masa-Yards, Norway

Israfil Guseinov — pipe laying barge in Baku, Azerbaijan

m  Supervising of refurbishment work

m  Supervision and commissioning of machinery ar-
eas, safety plans and instructions for safety equip-
ment on board.

Contact Information

Rami Hirsimaki

Vice President

Marine and Offshore

Mob. +358 40751 5945
rami.hirsimaki@elomatic.com

Sakari Oja

Director

Oil and Gas

Mob. +358 40724 6252
sakari.oja@elomatic.com

Kvaerner Qil & Gas / Esso

Jotun Field FPSO hull

m  Hull classification, interior layouts, schemes and
workshop drawings, detail design of service hatches

Offshore R&D

Conceptual design of shallow water ice resistant fixed
platform for Arctic shelf areas (Patent applied)

Aker Offshore Oy

Offshore installation barge in Krasnye Barrikady ship-
yard in Astrakhan, Russia

m Hull detail design, piping design of ballast and
sounding piping and instrumentation design

m  Mechanical design of anchor windlass, stairs, plat-
forms and hand-rails, installation supervising and
commissioning of piping systems and ventilation

m  Commissioning of diesel generators, documenta-
tion of operation manuals and testing procedures

Ccos

Volgograd Wipimorneft

m  Filanowski LQP-2 platform, helideck and connect-
ing bridge

N
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CONSULTING & ENGINEERING

Sterile Liquid Plants

Elomatic offers customers in the Bio & Phar-
maceutical industry turnkey deliveries of
sterile liquid plants (SVP, LVP). Our extensive
experience in the biotech sector is comple-
mented by our strong know-how in EIA&IT,
clean rooms and clean utility equipment.

We comply with good engineering practices. Our goal
is to create added value for our customers: time and
cost savings in design, commissioning, qualification
and validation. The proof of our know-how and expe-

rience are the numerous facilities we have worked on
that have passed inspections by the EMEA or FDA.

58-59 [ ] The Elomatic Catalogue

Our mission is to place our more than two decades of
experience in the pharmaceutical and biotech industry
at your disposal to ensure that your sterile liquid plant
not only complies with all the necessary regulations,
but also provides the continued desired ROl over the
entire life cycle of the plant.

Example delivery

Elomatic conducted a turnkey delivery of a new in-
fusion solution factory for the Ministry of Health and
Medical Industry of Turkmenistan in 2013. The de-
manding delivery included 400 m? of clean room spac-
es and extensive logistical coordination. The project
was started in June 2012 and the factory started up
without incident in July 2013.



Sterile Liquid Plants

Contact Information

Markku S. Lehtinen

Senior Vice President

Process and Energy

Tel. +35824124319

Mob. +358 40 833 8959
markku.s.lehtinen@elomatic.com

Stefan Akerman

Project Manager

Tel. +35824124329

Mob. +358 400 829 658
stefan.akerman@elomatic.com

Manne Savioja

Product Manager
Pharmaceutical Technology
Tel. +35824124349

Mob. +35840 718 8581
manne.savioja@elomatic.com

Kari Toivonen

Senior Advisor

Tel. +35824124398
Mob. +358407711715
kari.toivonen@elomatic.com

‘Turnkey Concepts

The factory’s capacity is 10 million infusion solution Related services
bottles a year, which is ample to meet Turkmenistan £ Pharmaceuticals, p. 2

domestic demand.
Plant and Process Engineering, p. 96

Elomatic’s scope included:
Validations Services, p. 111

Design

Process equipment

Laboratory equipment and furniture

Clean utility equipment

Clean rooms and clean room HVAC

Piping and electrical installations
Automation

Commissioning, start-up and qualifications
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Wheat Starch Technology

— for gluten, native and modified starches and by-products

Elomatic provides complete process technol-
ogy and turnkey solutions for wheat starch
processing industries all over the world. The
projects are implemented on a turnkey basis.

The services cover the entire life cycle of the plant,
from feasibility studies to basic and detailed engineer-
ing, commissioning and start-up all the way up to
maintenance and modifications.

Elomatic’s expertise in this field originates in the mid-
1990s when it acquired the process technology from
Raisio Group. Now we are able to place our more than
30 years' experience in wheat starch processing at our
customers’disposal.
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Key features of the wheat processing technology

m  Wheat processing into vital wheat gluten, native
and modified starches and by-products
Flour and water are mixed directly into slurry

m No delay before going into fractioning phase

m  No time for gluten formation before the flour is
fractioned

m Utilises almost all wheat qualities with a minimal
water consumption and gives the highest possi-
ble gluten yield and quality

Related services

Plant and Process Engineering, p. 96
Starch and Potato Processing Industry, p. 18



Selected references

East Ocean Oils & Grains Industries,
Zhangjiagang, China

Wheat starch plant with the capacity of 8 tonnes of
wheat flour per hour into:

m Vital wheat gluten 0.9 t/h, ds 93%

A-starch 6 t/h, ds 60%

B-starch slurry 3.3 t/h, ds 32.7%

Feed slurry ds 7%

Engineering, equipment delivery, supervision of
installation, start-up and training of personnel for
the wet process and gluten dryer

AB Amilina, Lithuania

Wheat starch plant with the capacity of 20 tonnes of
wheat flour per hour into:

m Vital wheat gluten 2.24 t/h, ds 93%

Wheat Starch Technology

Contact Information
Heikki Pirila
Vice President

Tel. +35824124436
Mob. +358 50593 2677
heikki.pirila@elomatic.com
skype: elomatic-hpi

Kari Toivonen

Senior Advisor

Tel. +35824124398
Mob. +358407711715
kari.toivonen@elomatic.com

Russia and CIS

Omuntpnin Hosmkos
Dmitry Novikov
Mo6. +35850363 7670
dimitri.novikov@kolumbus.fi

: skype: dknovikov
'] |

m Native wheat starch 12.7 t/h, ds 88%

m  By-product 6.1 t/h, ds 88%

m Preliminary, basic and detail design, procurement,
project management, equipment delivery for ag-
glomeration and process automation and report-
ing system with Siemens PCS7, supervision of in-
stallation, start-up and training of personnel

Henan Lianhua Gourmet Powder Co. Ltd, China

m  Wheat starch plant with the capacity of 16 tonnes
of wheat flour per hour into

Vital wheat gluten 1.9 t/h, ds 93%

A-starch slurry 21 t/h, ds 39%

B-starch slurry 7.6 t/h, ds 32.7%

Engineering, equipment delivery, supervision

of installation, start-up and training of personnel
for the wet process and gluten dryer

DTS
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@ CADMATIC

SOFTWARE SOLUTIONS

CADMATIC Plant Design Software

CADMATIC

— software solutions for engineering networks

CADMATIC offers solutions for Plant Design,
Marine Design and Information Manage-
ment. The solutions can be used in a wide
range of industries and all types of engineer-
ing networks in globally distributed project
environments.

CADMATIC information management products allow
owners and operators to use project information ben-
eficially throughout the investment’s life cycle. The so-
lutions are backed up with a full range of services: im-

plementation, user and admin training, development of
custom interfaces, maintenance and help-desk services.

CADMATIC Plant Design

CADMATIC's efficient and user-friendly plant design
tools will help your design team to create complete
and accurate 3D plant models and provide coherent
information for construction.
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The CADMATIC plant design solution is dedicated to
3D modelling of complete industrial projects, the cre-
ation of P&IDs (piping and instrumentation diagrams)
and the generation of isometric drawings, as well as
design review and data sharing in different formats.

Diagram, P&IDs

3D model, layout

Structural modeling

Piping design

HVAC and ducting

Electric

Laser scans

Construction data

Interfaces with other systems

For detailed information www.cadmatic.com/en/prod-
ucts/cadmatic-3d-plant-design



CADMATIC Marine Design Software

CADMATIC Marine Design

CADMATIC Marine Design provides a complete solu-
tion for the entire shipbuilding process, from initial
design, preliminary design, basic design, and detailed
design, up to ship production information and support
during operation and maintenance.

CADMATIC Marine Design allows you to significant-
ly save time during the production and engineering
phases. It also reduces material costs during the pro-
duction phase. The software is easy to learn and the
fastest to implement on the market.

Basic design

Hull structural design

Piping and outfitting design

Production information

Production documentation

Integrated marine design and engineering
Interfaces with other systems

For detailed information www.cadmatic.com/en/
products/cadmatic-marine-design

Key benefits

Ease of use

Our solutions are exceptionally easy to use. The
seamless user experience differentiates us clearly
from our competitors. View our software dem-

os to experience the difference CADMATIC can
make.

Distributed projects & interoperability

We focus on creating solutions that support work

in digitally and globally distributed environments.

Our products increase flexibility and provide you
with complete freedom to select different soft-
ware applications.

Impact on your business

Our products come with the promise to shorten
the lead time of design, improve quality and ac-
cessibility and increase the efficiency of change
management. See our references for CADMATIC
success stories.
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@ CADMATIC

SOFTWARE SOLUTIONS

CADMATIC Information Management

CADMATIC Information Management

The CADMATIC Information Management solution pro-
vides a single access point for all project-related infor-
mation with an easy-to-use web-based interface.

CADMATIC eShare makes information available for all
related business processes such as project manage-
ment, procurement, production, construction, oper-
ations and maintenance. eShare provides real-time
accurate information by accessing available project
related databases. It improves communication and re-
duces information inaccuracy risks.

CADMATIC eBrowser is a project review tool that visu-
alises the project in 3D without complex CAD tools. Us-
ers can share comments and check details about any
object in the model.

CADMATIC eGo provides access to 3D model review
on Windows tablets.

For detailed information about CADMATIC Information
Management see www.cadmatic.com/en/products/
information-management.
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Key facts

Provides information access to anybody, from any
computer

Two-way linking of models and documents
Visualise categories with colour coding and hier-
archies in the 3D model

Add intelligence to models with smart points
Add different types of info markers to your 3D
model

Add mark-ups to the 3D model

Navigate between eShare and other applications
Search for and access information quickly



Cadmatic

Contact Information

Jukka Rantala

Chief Executive Officer (CEO)
Direct +358 2412 4446
Mob. +358 405287130
jukka.rantala@cadmatic.com

Geert Tepper

Director Marine Industry
Direct +31 50575 3792

Tel.  +31505753980
Mob. +31 6509 99672
geert.tepper@cadmatic.com

Timo Kaltio

Chief Technology Officer (CTO)
Direct +358 2412 4648

Mob. +358 40 506 0038
timo.kaltio@cadmatic.com

Sami Koponen

Director Plant Industry

Direct +358 2412 4306

Mob. +35840747 1787
sami.koponen@cadmatic.com

info@cadmatic.com - www.cadmatic.com

CADMATIC offices

CADMATIC Headquarters
Linnankatu 52 A, 20100 Turku, Finland
Tel. +358 2 412 4500

CADMATIC Netherlands
Osloweg 110, 9723BX, Groningen, The Netherlands
Tel. +31 5057 53 980

CADMATIC China

Room 1808-09

No. 2025, West Zhongshan Road, Xuhui District
Shanghai 200235, China

Mr. Ryan Li, tel. +86 1391 7666 430

CADMATIC India

403, 4th floor, “Dev Corpora” Building

Opp. Cadbury Junction, Eastern Express Highway
Khopat, Thane (W) 400 601, Maharastra, India

Mr. Roshansingh Navlur

Tel. 491 22 2541 0715

Mob. +91 9833 511 557

CADMATIC Italy
Viale Luigi Schiavonetti, 270, 00173, Roma, Italy
Mr. Gianluca Ricozzi, tel. +39 06 8339 4455

CADMATIC Middle East

PO. Box 33109, Building No. 14, Office 218
Dubai Internet City, Dubai

The United Arab Emirates

Tel. +971 44308171

CADMATIC Russia

Ligovsky Prospekt No. 123 Lit. A 19H
197348 Saint-Petersburg, Russia

Mr. Evgenii Egorov

Tel. +7(812) 336 87 75
evgenii.egorov@cadmatic.com

CADMATIC Singapore

8 Cross Street, #28-01
Singapore 608531, Singapore
Tel. +65 9189 4986

CADMATIC Spain

¢/ Jerez n°3, Bajo

MADRID 28036, Spain

Ms. Veronica Alonso

Tel. +34 680 87 0309
veronica.alonso@cadmatic.com
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¥ CALIGO

CLEAN EFFICIENCY

Caligo
- patented flue gas treatment
and process waste heat recovery system

We market and develop technical solutions
for energy and process industry flue gas treat-
ments and for recovering process waste heat.

With our extensive know-how in the field we are able
to offer state-of-the-art technology and innovative
product solutions. To develop our systems we draw
on a combination of our high know-how in thermal
dynamics and CFD and years' of experience in provid-
ing solutions for the practical demands of the energy
and process industries. We offer our customers inno-
vations and patented solutions with the shortest ROI
periods possible.
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Flue gas scrubber

The Caligo flue gas scrubber is dimensioned accord-
ing to the target facility’s nominal output, fuel used
and the incoming temperature of flue gas and district
heat water.

m Suitable for 3-20 MW plants (standard model)

m Independent automation system ensures
process optimisation

No changes to plant operation required

No reliability problems or reduction in efficiency
Fulfils the most stringent EU emission regulations
CE marking for entire system

Condensate enters drain network

without need for purification

m SO 9001:2008 certified



Significant savings

The Caligo flue gas scrubber’s heat recovery ability is
based on our patented heat pump connector, which
takes heat recovery to an entirely new level. The heat
pump connector ensures that the maximum heat re-
covery is maintained even when the district heating
incoming temperature is very high. A traditional flue
gas scrubber’s heat recovery would be very ineffective
in this situation. The Caligo solution has no equals on
the market:

m Unbeatable heat recovery:
saves up to 35% of annual fuel cost

m  Requires less than half the space of traditional
solutions: savings in construction costs

m  No external fresh water used

Saves up to 35% of annual fuel cost!

‘ Caligo Clean Efficiency

Fast delivery and installation

Our flue gas scrubber is a compact unit that is deliv-
ered on site ready to be used. At the installation site
the unit is connected to the plant, after which it is op-
erationally ready. We ensure the shortest possible delay
from our customer’s investment decision to the accru-
al of savings. With the help of our professional super-
vision services we ensure that our customers get the
most benefit from their facilities throughout the year.

m  Shortest delivery time on the market

m  Quick installation

m  Most running in is done at the factory

m  Reliable and close support and advisory services

Related services

Energy, p. 26
Plant and Process Engineering, p. 96
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¥ CALIGO

CLEAN EFFICIENCY

Products

Caligo CSXBWT - Basic flue gas scrubber

This is our basic unit. It includes flue gas particle and
SO; filtering, one heat recovery area as well as conden-
sate and sludge handling.

Caligo CSXHPCWT - Flue gas scrubber with heat
pump connector

This unit is recommended if the basic flue gas scrub-
ber is sufficient for current needs, but the district heat-
ing return temperatures may rise in future, e.g. when
more industrial customers are added to the network.
The scrubber has space reserved for a second heat re-
covery area and heat pump connector (does not in-
clude heat pump).
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Caligo CSXHPXWT - Flue gas scrubber with heat
pump

The Caligo SXHPXWT model comes with a connected
heat pump. The patented heat pump connector en-
sures maximum heat recovery even when return dis-
trict heating temperatures are high. In such cases a ba-
sic scrubber’s heat recovery crashes. This solution can
save even over 35% of yearly fuel costs.

Caligo CSWTX - Condensate treatment unit

The condensate treatment unit can also be delivered
as a separate unit. It handles condensate treatment,
filtering and sludge separation completely indepen-
dently. The treated condensate can be fed into the
wastewater drain.



‘apo, Vilppula

Selected References

Elenia Ldmpd Oy, Toijala, 2014

m 6 MW wood chip heating plant
m Caligo scrubber with heat pump CSXPHPXWT
m  Average heat recovery: 28%

Adven Oy, Nummela, 2014

m 8 MW wood chip heating plant
m  (Caligo scrubber with heat pump CSXPHPXWT
m  Average heat recovery: 32%

Kauhavan Kaukoldmpé Oy, Kauhava, 2015

m 10 MW wood chip heating plant
m  Caligo scrubber with heat pump CSXPHPXWT

VAPO Oy, Vilppula, Wood pellet factory, 2015

m  Caligo water treatment unit with two condensate
towers (CSWTX-TWIN)

VAPO Oy, Sotkamo, 2015

m 15 MW peat/wood chip heating plant
m  (Caligo scrubber with heat pump CSXPHPXWT
m  Average heat recovery: 25%

‘ Caligo Clean Efficiency

Contact Information

Juha Jarvenreuna
Chief Executive Officer
Mob. +358 40 574 5719
juha,jarvenreuna@caligoindustria.com

Mika Nummila

Chief Technology Officer

Tel. +358143388311

Mob. +358505308311
mika.nummila@caligoindustria.com

Maarit Salonen

Sales Manager, France

Tel. +35824124180

Mob. +358 44 506 6808
maarit.salonen@caligoindustria.com

Caligo Industria Oy

Turku
Itdinen Rantakatu 72, 20810 Turku, Finland
Tel. +358 2 412 4645

Jyviiskyld
Kangasvuorentie 10, 40320 Jyvaskyld, Finland
Tel. +358 14 338 8311

www.caligoindustria.com
info@caligoindustria.com

\\ v

Alajdrven Ldmp6 Oy, Alajdrvi, 2016

m 8 MW heating plant (peat, wood chip, bark)
m  Caligo Scrubber with a heat pump
m  Average heat recovery: >35%

Kauhavan Kaukoldmpé Oy, Kauhava, 2017

m 5 MW wood chip heating plant

m  Basic scrubber, Caligo CSSX Piccolo (with storage
containers and heat pump connectivity)

m  Average heat recovery: >20% planned

Paimion Idmpd Oy, Paimio, 2017

m 9 MW wood chip heating plant
m  (Caligo Scrubber with a heat pump

In production: Dalkia Group EDF, Tours, France

® 9.5 MW wood chip heating plant
m  Caligo Scrubber with twin heat pumps

In production: Lempdidldin Idmpé Oy, Lempdidild
m 7.5 MW wood chip heating plant
m  Caligo Scrubber with heat pump connectivity
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360 TOOLS

360°tools — clear maintenance

360°tools is our in-house developed software
family for maintenance and operation. The
web-based 360°tools programs can be used
anywhere and anytime. Our continuous prod-
uct development is conducted in close coop-
eration with maintenance experts.

ePlant360° maintenance tool

ePlant360° is a maintenance and operations manage-
ment tool. It is based on an innovation that links devices,
maintenance and device documentation to panoramic
images of a plant. The product pricing is based on the
amount of panoramic images required and the main-
tenance cost is 20% of the implementation cost/year.

The ePlant360° can be set up quickly and cost-effec-
tively and is delivered on a turnkey basis. Only three
steps are required to get started: Photographing target,
setting up system and software delivery and start-up.
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Comprehensive ePlant360° solution

Real-time maintenance program
Unigue document management system
Clear spare parts management

User diary for operational support
Informative calendar

User chat forum

Easy document and
maintenance management

Documentation management in ePlant360° is ex-
tremely intuitive. The panoramic images of the plant
are combined into a single interface and allow the user
to move easily from one view to another. By clicking on
information points in the picture, the device informa-
tion and related documentation are displayed.



The real-time maintenance program provides remind-
ers for outstanding maintenance and repairs. Tasks are
recorded as completed via the user interface, while re-
lated notes can be saved in the maintenance archives.

The user can easily add new maintenance and repair
tasks to the system including maintenance timings,
task descriptions and links to related panoramic im-
ages. Weekly or staff-specific reminders can also be
printed out.

eMap360° network management tool

eMap360° is a network maintenance and manage-
ment tool. It is based on a browser-based user inter-
face where network parts, maintenance information
and documentation are linked to a map view.

The product pricing is based on the length of the net-
work and the maintenance cost is 25% of the imple-
mentation cost/year.

‘ Information Management

Contact Information

Jukka Summanen

Product Manager

Tel. +358 143388338

Mob. +358 40747 0223
jukka.summanen@elomatic.com

Comprehensive eMap360° solution

Real-time maintenance program

Clear spare parts management
Informative calendar

Geographic information system

Efficient alarm system

Unique document management systems
User diary for operational support

User chat forum

Several map levels

www.elomatic.com/360tools
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Document Management - EloDoc

The comprehensive and versatile EloDoc doc-
ument management system is the ideal tool
to manage documentation throughout the
entire plant or ship life cycle. The system was
developed in-house by Elomatic and has a
proven track record of managing the most
demanding documentation requirements.
EloDoc enables accurate control over all doc-
uments e.g. drawings, layouts, specifications,
lists, validation protocols etc.

EloDoc is not limited to technical documentation, but
is a very effective tool e.g. in contract management or
in managing any other company documentation.
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Benefits

User identification and access control
Document version management

Document ID management

Customisation of document metadata
Extensive queries

Mass transfer of documents to system from vari-
ous data sources

Real-time access

Elomatic allows users to easily follow the progress of
a project with direct real-time access to project docu-
mentation. This avoids unnecessary document deliver-
ies and enables faster communication, commenting,
approvals and optimises overall project progress.



Document classification

EloDoc facilitates document collection from different
user perspectives. Queries allow explicit hierarchies to
be generated and significantly ease finding a specific
document. The queries can be created easily and these
can be saved and used later.

Document safety
and information security

Document safety and information security have re-
ceived considerable attention in setting up the system.
Keeping your data safe is our primary concern.

m Data traffic between the client and server is SSL
encrypted

m Projects and documents are protected and use is
based on user rights and user profiles

‘ Information Management

Contact Information

Minna Lapinlahti-Aaltonen
Senior Consulting Engineer
Tel.  +35824124635

Mob. 435850305 6036
minna.aaltonen@elomatic.com

Linking to other systems

EloDoc can be interactively linked with other systems
such as design systems and their viewers, maintenance
and eBrowser systems; provided the linking is permit-
ted by the system in question.

By integrating EloDoc with the powerful equipment
and material database EloWise, and the 3D eBrowser,
an excellent tool for storing and retrieving technical
information relevant for operating a plant or ship is
formed.

Contact us for a demonstration or to request more in-
formation.
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EloVV/se

Elomatic Life Cycle Solutions

EloWise

— MES Application Platform Solution

EloWise is a modular and integrated tool for
a variety of MES and PLM applications. The
EloWise solution combines production infor-
mation management (documents), produc-
tion execution management (functions and
maintenance tasks) and production facility
management (equipment and material data)
in an all-in-one integrated system.

The technical information is easily updated and in-
stantly available throughout the ship’s or plant’s life cy-
cle for all relevant parties on board, on site and at the
office. Maintenance tasks are planned and monitored,
spare parts and storage are managed and relevant re-
ports are generated. EloWise is also an excellent aid for
communication and training. In order to maximise the

added value of EloWise we customise the software to
the particular needs of each application.
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The EloWise modules complement each other to form
an optimal application for each customer. The applica-
tion is based on the EloWise database supported by
the user interface base on which the required mod-
ules are installed.

Easy access to information

Searching for documents, user manuals, certificates
and maintenance information can waste up to 30% of
working time.

By integrating the EloDoc document management sys-
tem, the 3D eBrowser and a powerful equipment and
material database the EloWise solution provides an ex-
cellent tool for storing and retrieving technical informa-
tion relevant for operating a ship or plant. When the
information is kept up-to-date significant operational
savings are gained. The interlinked information can eas-
ily be obtained by exploring the hierarchy structure, by
searching the database, or by browsing the 3D model.



Reliable maintenance

The maintenance program is defined as function spec-
ifications in the EloWise database and maintenance
tasks are automatically generated from the specifica-
tions. The timing of the tasks depends on the calen-
dar or running hours of the automation system. Spare
parts and other material information as well as storage
data is defined and the stock status is kept up-to-date
based on input of storage events.

Manuals and drawings needed for a particular mainte-
nance task are directly available through references in
the task card. EloWise keeps track of the maintenance
task status and the overall situation is shown in a dash-
board view. Relevant reports and statistics can be gen-
erated as required.

‘ Information Management

Contact Information

Jussi Soininen

Chief Design Engineer

IT systems

Tel. +35824124471

Mob. 435840557 7246
jussi.soininen@elomatic.com

Selected references

The Finnish Border Guard

EloWise was selected by the Finnish Border Guard as
the maintenance and technical data administration
tool for the new offshore patrol vessel TURVA built by
STX Finland in Rauma. The system was customised and
the data structure was defined by Elomatic to fulfil the
operator’s requirements. The data entry was done in
close cooperation between the operator, the yard and
Elomatic.

BASF Minerals Oy

Basf Minerals selected EloWise for production plan-
ning and control in their factories in Rauma and Kotka,
Finland.

£ Information Management Solutions, p. 47
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CADMATIC eShare

— information management and visualisation

CADMATIC eShare complements design and
engineering solutions by providing an inno-
vative and easy way to utilise project infor-
mation and optimise business processes. It is
allows organisations to combine, find, visual-
ise and share project and asset information in
a single and easily accessible web portal.

The Elomatic Catalogue

Independent solution

The eShare information management solution does
not edit information but displays it as read from differ-
ent sources. The product is completely independent of
CADMATIC design software. Other system suppliers'3D
models can thus also be used as a base for the solution.

Combines information
from specialised applications

People in different roles can use eShare to access infor-
mation created with specialised applications for design
and other business functions, without having to use
each application separately. With eShare the user can
take full advantage of the visual power of digital assets
such as 3D models, P&IDs and other drawings.



‘ Information Management

Contact Information

Geert Tepper

Director Marine Industry
Direct +31 50575 3792
Office +31 50575 3980
Mob. +31 6509 99672
geert.tepper@cadmatic.com

Sami Koponen

Director Plant Industry

Direct +358 2412 4306

Mob. +35840747 1787
sami.koponen@cadmatic.com

Easy access
to design information

eShare makes all design information easily available for
other related business processes such as project man-
agement, procurement, production, construction, op-
erations and maintenance — and vice versa. By integrat-
ing eShare with other business solutions processes can
be significantly optimised. Current ways of performing
activities can be substituted with more efficient work-
ing practices.

Key features

Provides information access to anybody,

from any computer

Enables two-way linking of models

and documents

Visualises categories in colour and hierarchies
in the 3D model

Adds intelligence to models with smart points
Adds different types of info markers

to your 3D model

Adds mark-ups to the 3D model

Allows navigation between eShare

and other applications

Enables quick search and access to information
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<%} Wellquip

Holding

Oil Well Production Systems

We design, manufacture and build artificial
lift solutions with proven operational track
records in remote arctic and desert climates.
The FloWQ™ product line is based on hydrau-
lic jet pump technology. We offer products to
tackle oil field production challenges, such as
solid removal, paraffin and water treatment
and disposal.

Wellquip production systems applications include sur-
face and downhole equipment, well production opti-
misation software, remote monitoring, solid removal
systems, chemical injection solutions and other equip-
ment. Our production systems offer the best technol-
ogy available for heavy oil recovery and for improving
hydrocarbon production in areas of challenging well

conditions that contain impurities such as sand, paraf-
fin and asphaltenes in the produced fluid.

The FloWQ™ system is ideal for
m Production modernisations
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Enhanced oil recovery

Dewatering gas wells

Well testing and early production

Flow backs after fracture treatment and chemical
treatment.

The integration of production systems, optimisation
software and field service to new or mature fields ena-
bles higher rates of production with lower lifting costs
and extended service life.

Main benefits of FloWQ™ jet pump

m  No downhole moving pump parts, reduced
maintenance and workover

m  Optimised flow areas, suitable for offshore and
onshore

m Production modes: annulus production, produc-
tion up to tubing, tubing in tubing

m Suitable from slimhole applications to large dia-
gram tubing

m Inthru bore models all inner parts are retrievable:
allows downhole maintenance without need for
workover unit



Corporate Management

‘ Oil Well Production Systems

Field Operations

Contact Information

Pekka Kaunisto

Managing Director
Wellquip Holding Oy

Mob. +358 400 240 707
pekka.kaunisto@wellquip.fi

Wellquip Holding Oy
Konepajanranta 4

28100 Pori, Finland
www.wellquip.fi

Engineering

A
Production
Gas/Flowing Wells Facilities

Easy to maintain and durable. Reduced workover:

- Carrier holding nozzle and mixing tube can
be easily retrieved to optimise jet pump.

- H,S and CO, corrosive environments

Offers downhole solutions for high deviated

wells, high solids producers, high volume, bad

casing, paraffin wells with possibility to use heat-

ing and chemical injection

Engineering and support services

Single-point field engineering

From single-well design to full field development
and product engineering

Development and optimisation of existing pro-
duction systems

FlowQ™ Well Simulation Software provides the
operator with reports, technical support, control
and analyses production data and optimises pro-
duction.

Field services: from basic support to building,
maintaining and operating contracts.

Localised, reliable and experienced construction

and start-up services of Wellquip production sys-
tems — from the remote arctic to desert climates.
Maintenance and technical support includes
equipment-based monitoring and an individual
preventive maintenance plan that ensures cost
efficiency, smooth operation and performance
optimisation.

Our condition-based maintenance reduces pro-
duction interruptions to a bare minimum.

We strive to achieve the lowest life cycle cost and
highest possible efficiency and provide 24/7 sup-
port for field operations. Our solutions encom-
pass every aspect of proactive service and cus-
tomer support.

All aspects of operation, maintenance and safety
issues are covered in tailor-made courses.

Field equipment, tools and spares

We offer all oilfield equipment, tools or spare
parts required for maintenance of existing sys-
tems or development of new features.

Computational Fluid Dynamics (CFD), see Technical Analysis, p. 130

]

Elomatic Products






5

Elomatic
Services




~ELOMATIC

CONSULTING & ENGINEERING

Aerospace and Lightweight
Structures Engineering

Elomatic’s aerospace engineers are able to
provide comprehensive aerospace solutions
from concept design all the way to produc-
tion and implementation. Our knowledge
spans the full range of disciplines required
with particular competence in tooling and
manufacturing systems, product engineering
and comprehensive project deliveries.

We keep abreast of the latest technological innova-
tions and are ready to apply them for the benefit of
our customers. Our aerospace engineers are support-
ed, among others, by our technical analysis experts,
product, automation, production engineering and de-

velopment as well as our mechanical engineering pro-
fessionals.
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Tooling and manufacturing
process engineering

Assembly jigs and fixtures

Lay-up tools and moulds, both metallic and
composite

Drilling and routing jigs and fixtures

Automated production cells

Composite materials and manufacturing process
consultation, simulation and development

Product engineering

All areas of demanding mechanical engineering
where low weight, high stiffness, corrosion
resistance, fatigue life, or life cycle costs are crucial
for the final product performance

Co-located engineering team services

Catia V5 CPD and Fibersim capability



‘ Consulting & Engineering

Contact Information

Risto Kallinen

Design Manager

Mob. +358 50410 6994
risto.kallinen@elomatic.com

Project deliveries

m  Complete project deliveries through Elomatic
EPCM concept including project management,
engineering, manufacturing, quality control and
commissioning

m Al manufacturing outsourced to extensive
domestic and global supply network

U

Technical analysis for aerospace

m  Structural analyses for composite and metallic
structures (strength, vibration, stability and
fatigue)

m  CFD and thermodynamics

Simulation of mechanics (MBD)

m  Explicit analyses (collisions, ROPS, FOPS)
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Electiicall&ilnStriimentatiomn

Electrical, Instrumentation,

Automation & IT

Elomatic’s EIA & IT know-how covers all elec-
trical, instrumentation and automation sec-
tors. Expert IT know-how completes the pack-
age. Elomatic always offers its customers
complete project services that, in addition to
design, include a range of services from Elo-
matic’s different knowledge centres.

Special expertise areas

ATEX-classified areas

Clean rooms

Water systems

Environmental monitoring systems
Recipe-based batch processes

Monitoring of product and production data and
targets that require long-term archiving
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m  Systems that require validation

m Flexible production lines that are tightly connect-
ed to production control systems

m CHPplants

m  Machine and device automation

Infrastructure services

Elomatic’s infrastructure services comprehensively cov-
er all industrial and plant electrification areas.

m Regional and plant electrical distribution

m  Medium-voltage distribution substations

m Low-voltage distribution

m Area lighting

m  Control room, alarm and security and telecom-
munications systems



Software applications

Elomatic software applications integrate seamlessly
with production automation. Database applications
are typical Elomatic application designs for automation
system extensions.

m Data collection
m Reporting
B Analysis

Electrification

Elomatic offers working electrical engineering solu-
tions. Our process, plant, mechanical, electrical, auto-
mation and information system know-how is found
under the same roof and different disciplines work to-
gether seamlessly.

‘ Consulting & Engineering

Design tools

» Eplan Electric P8, Cads
Planner, AutoCAD, Axes R4,
E3, Dialux, Vertex ED,
MagiCAD

Special expertise areas
»  Energy auditor competence
» S1 electrical qualification

Technical analysis services

» Electrical network
» Electrical network

selectivity analysis
» Heat tracing

Measurement services

- Profibus analysis

»  Measuring circuit and
control loop simulation
Controller adjustments

Process and building electricity

Elomatic’s process and building electricity service
package includes:

Power and short circuit current calculations
Main hub diagrams

Circuit and wiring diagrams
Cabling design

Layout drawings (2D or 3D)
Earthing and potential equalising
Lighting, sockets, cabling
Telecommunications systems
Access control systems

Camera and audio systems

Burglar and fire alarm systems
Emergency lighting, exit lighting
Environmental monitoring systems

Elomatic has been ISO-9001
quality certified since 1991

Ul
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2000.0kVA 400V S0Hz
Tkmax=434 kA
1b=2749.3 A

Turnkey solutions for large projects

"

Instrumentation areas

m Field equipment dimensioning and selection
m  Automation systems
m  Cabinets and casings
m  Circuit wiring and cabling design
m Installation type drawings
m  Fquipment layout drawings
m Fieldbus design
m  ATEX-classified areas
Electrical and instrumentation
expertise areas
m Low-voltage distribution networks
m  Motorand servo drives
m Frequency converters
m  Buses
m Instrumentation
m  HVAC electrification
m Electrical and automation cabinets
m  Components, dimensioning and selection
m  Space classifications
m  Machine safety
m  Machine vision
88-89 [ ] The Elomatic Catalogue

Engineering and

Service

VPN connection

Electrification of vehicles

Complete design deliveries

ATEX classifications

Risk analysis and safety integrity specifications
CE markings

Marine electrical engineering

Automation

Elomatic has comprehensive know-how of different
automation and SCADA technologies and systems. This
is complemented by Elomatic’s IT team, which has ex-
perience in data management and reporting systems
development.

In automation system design and implementation we
take a life cycle approach that allows economical pro-
duction and easy maintenance.

Design, installation, commissioning and mainte-
nance services

Services on a turnkey basis as part of the EPCM
delivery service, or as a separate service product
Cost-effective and high quality solutions
Partnership throughout entire investment life cycle

: Maintenance Station
Elomatic

Termin



. Consulting & Engineering

Operator Station

Operator Station and Web Server

Office Network
Printer Printer

Security
Module

al Bus, Industrial Ethernet OS Clients for
OS Servers Field Operation
Redundant Data Server

us, Industrial Ethernet

Storage Process 1 Process 2 Process 3 Delivery Utilities Expansion 1 Expansion 2

Process Stations

Distributed I/O

Ethernet

Industrial Ethernet
Profibus DP
Profibus DP-iS

Profibus connected
devices e.g. drives,
weighing systems,
AS-I Links,

DP/DP Couplers

Automation know-how areas Main benefits
= Automation systems (DCS) o Flomatic adheres to an integrated programming ap-
m Supervisory control and data acquisition software proach (ISA-88 and ISA-95) in its projects. Comprehen-
(SCADA) sive documentation is also a natural part of service
m  Programmable logic controllers (PLC) delivery.
m Dataacquisition and reporting systems m  Automated and error-free applications
" E)attchtsoft\]ﬁvarg ; different svst m Short start-up time
" I\/\a j ra_ns te,r € ;/velgn lt eren sysl.er?.s m  Fases system and application maintenance
m  Modernisation of old systems, application conver- m  Acceptance tests (FAT and SAT)

sions and virtualisations

m  Machine vision systems User interface

Full compliance with different regulations The high utilisation rate of our customers’ production
m  Siemens Certified Solution Partner lines is one of Elomatic’s highest priorities. High quality 5
m  Wonderware System Integrator usability design ensures optimal user interface safety,
= GAMP 21CFR Part 11 efficiency and comfort.
m  ATEX environment m  Clarity, appearance
m  CEmarkings m Information amount according to needs

m Free space for user interface:
m  Control room
m  Process facilities
m Floating user point operation (browser-based)
m  Mobile devices
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DA = GBDAAutomation _
EloAlServicelLib.Settings
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Settings.OPCServerSetting

G, [Elomatiic MES
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mRuntime
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-New(Setting)
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& ex.Message)

Microsoft
Silverlight

Runtime()
mRuntime

State
sStep
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mRuntime =
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item OPCltem group. lItems

sStep = 0
group. GroupName & & item.ltemlD &
item.Runtime = Sta

Automation systems

Automation Systems

m Siemens PCS7
m  Honeywell Alcont |, II, 3000x,
m TotalPlant

m  Emerson DeltaV

m  MetsoDNA, PaperlQ

PLC Systems

m  Siemens Simatic S5 and S7, Omron, Allen-Bradley,
GE Fanuc, Beckhoff, Mitsubishi MELSEC, CodeSys
IEC61131-3, EPEC

Control room software

m InTouch, WinCC, WinCC Flexible, Proficy iFix,
Citect, LabView

Bus technology

m Ethernet, Profibus DP and PA, ASi, ProfiNet,
EtherCat, CanOpen, Can, Modbus, LAN
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XE?E&!?TW( & SetMEIrverName & VB.Net

Microsoft
Visual Studio Eclipse

C# Java
C++/C  JavaScript

ElomaticIT

Elomatic has a high level of expertise and a long tra-
dition of industrial production system design. Infor-
mation system applications are related to production
management, production tools management and pro-
duction data management. These applications form a
comprehensive MES-level package, ensuring accurate
traceability, as well as efficient and flexible production
management.

Elomatic application modules complement each other
and create the most suitable package for the client’s
needs. The application platform comprises the EloWise
database, automation user interface and user interface
base to which the required modules are installed with
ease. The user interface provides a base for data acqui-
sition and processing. This can also be done visually via
a 3D model and/or via panoramic images.

Elomatic MES

m Production management
m Production device management
m Production data management

EloWise — MES Application Platform Solution, p. 76



IT application services

We have thorough know-how in demanding software
solutions, especially in the food, pharmaceutical and
chemical industries. The applications seamlessly inte-
grate with production automation, provide controllabil-
ity and display important monitoring information in the
control room, on the office wall, and on mobile devices.

m  OPC-WCF - LINQ -SQL - LINQ to SQL - XML/
XAML - ODBC

m  Wonderware System Integrator

m  Oracle Partner program member

IT infrastructure services

We have extensive experience in enterprise informa-
tion infrastructure management and maintenance.

m  Monitoring and maintenance

m  System virtualisation

m User support and security services

m Procurement and asset management
m  Citrix, VMware, Thin Clients, eWON

‘ Consulting & Engineering

Contact Information

Jari Aberg

Vice President

Automation and Electrification
Tel. +35824124487

Mob. +358 50401 5559
jari.aberg@elomatic.com

Arto Ahlberg

Sales Manager

Automation & Electrification
Mob. +358 40073 4805
arto.ahlberg@elomatic.com

Juhani Kaaridinen

Design Manager

Automation & Electrification

Tel.  +358 143388390

Mob. +358 505308390
juhani.kaariainen@elomatic.com

Veli-Matti Niemi

Senior Project Manager
Automation & Electrification
Tel. +35824124386

Mob. +358 40 869 7948
veli-matti.niemi@elomatic.com

Vesa Suoranta

Project Manager
Automation & Electrification
Tel. +358143388470
Mob. +358 50 464 8676
vesa.suoranta@elomatic.com

W

Machine vision system solutions

We offer machine vision studies, product development
and realisation services for R&D projects and can deliv-
er machine vision equipment on a turnkey basis.

Machine vision products

m  COGNEX InSight

m  Omron Electronics

m LEDlight sources

m  Control panels

m Data acquisition and reports for analysis

Special know-how areas

Turnkey deliveries (EPC/EPCM)
Development work

Fieldbuses

Testing devices

Electrical and automation cabinets
Components

Data acquisition and reporting

U
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HVAC Engineering

Elomatic has a comprehensive range of engi-
neering and technical consulting services in
HVAC for industrial and public sector custom-
ers. Our wide experience in HVAC engineering
includes demanding projects for pharmaceu-
tical, food processing, chemical, mechanical
and marine industry customers as well as for
public and commercial premises and building
sites.
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—

Combining our know-how in HVAC with our under-
standing of the specific industry requirements enables
us to provide services beyond standard engineering.
Our HVAC engineering services are provided either as
a stand-alone service or as a part of our engineering
projects.

Special HVAC expertise

Potentially explosive atmosphere areas (ATEX)
Clean rooms and controlled areas

Climate controlled areas

Hospitals

Public areas

Pharmaceuticals, p. 22
Process Industries, p. 14



Marine HVAC design expertise

Elomatic has a long history of delivering demanding
HVAC design services for all kinds of seagoing vessels.
We are able to deliver a full design package that cov-
ers both basic and detailed design of all vessel areas.

m Technical spaces
m Public and accommodation areas
m Service areas

&4 Marine Design and Engineering, p. 42

‘ Consulting & Engineering

Contact Information

Ossi Vahasalo

Design Manager

Tel. +35824124359
Mob. +358 40 700 8307
ossi.vahasalo@elomatic.com

Jussi-Matti Leppala

Team Leader

Tel. +358143388314

Mob. +358 40036 5641
jussi-matti.leppala@elomatic.com

Markku Makinen

Team Leader

Tel. +358 24124496

Mob. +358 50 304 4040
markku.makinen@elomatic.com

Engineering scope

Feasibility studies

Basic design, detail design, site supervision
Ventilation system design and dimensioning
Heating and cooling system design and dimen-
sioning

In-house systems for district heating and cooling
Plumbing design and dimensioning

Building automation system design

Cost estimates for building related systems
Repair and maintenance need evaluations
Energy reviews and analysis

Troubleshooting services

Key design tools
MagiCad
CADMATIC 3D
AutoCad
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Mechanical
Engineering

Over the years Elomatic’s mechanical engi-
neers have gained extensive experience in
delivering a comprehensive range of techni-
cally demanding machine, device, product
and production line services that include in-
stallation supervision where required. Our
commissions range from the design of single
machines or production line devices to the
engineering of some of the world’s largest in-
dustrial cranes and paper machines.

94-95 [ ] The Elomatic Catalogue



Consulting & Engineering

Contact Information

Timo Martikainen

Senior Vice President

Tel.  +358 14 446 7200

Mob. +358 50466 0303
timo.martikainen@elomatic.com

Timo Piirainen

Senior Vice President
Technology Services

Tel. +358 143388401
Mob. +35840716 1896
timo.piirainen@elomatic.com

Jari Aberg

Vice President

Automation and Electrification
Tel. +35824124487

Mob. +358 50401 5559
jari.aberg@elomatic.com

Jyvaskyla

Yrjo Kautto

Vice President

Paper and Board Machines
Tel. +358 14446 7205
Mob. +358 40 550 2564
yrjo.kautto@elomatic.com

Arto Sampo

Vice President

Mechanical Engineering
Tel.  +35814 3388370
Mob. +358 50530 8370
arto.sampo@elomatic.com

Tampere

Martti Tryyki

Design Manager
Mechanical Engineering

Tel.  +358103957725
Mob. +358503624142
martti.tryyki@elomatic.com

Turku

Markku Heinonen

Design Manager

Mechanical Engineering

Tel. +35824124215

Mob. +358 40 556 1815
markku.heinonen@elomatic.com

Helsinki

Jari Naumanen

Vice President

Tel. +358 103957633
Mob. +35850431 5131
jari.naumanen@elomatic.com

Mechanical engineering
expertise areas

Machine engineering

Tool engineering

Equipment and component engineering,

e.g. conveyors and carriers

Frames and primary structures for industrial
buildings

Piping bridges, working platforms and stairwells
Vessels, tanks, towers and pressure equipment
Heavy steel structures (harbour cranes, shipyard
cranes, offshore structures, port facilities)
Consumer products

Vehicles

Related services
Electrical, Instrumentation, Automation & IT, p. 86
£ Machinery and Equipment Manufacturing Industry, p. 32
£ Product and Service Development, p. 114
Production Engineering and Development, p. 98
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Plant and Process
Engineering

Elomatic has a strong tradition of excellence
in diverse and demanding plant and process
design projects across a comprehensive range
of industry areas. Our core strength is our
deep understanding of technical processes
and their application areas.

We are able to put this extensive process know-how
at our customers’ disposal in all project phases from
investment analysis with feasibility studies, to basic
and detailed engineering, commissioning, and start-up
through to maintenance and life cycle modifications.
Our services in plant and process design vary from
consulting assignments and single process equipment
validations up to complete turnkey plants.

96-97 [ ] The Elomatic Catalogue

Plant engineering scope

Structural design and construction engineering
Layout engineering

Piping engineering

Equipment design

Mechanical engineering and steel structures
HVAC engineering

Duct engineering (combustion air and flue gas)

Special plant engineering
expertise areas
Hygienic piping
High pressure piping
Clean rooms and controlled areas, ATEX

ATEX, p. 112
Pharmaceuticals, p. 22



. Consulting & Engineering

Contact Information

Markku S. Lehtinen
Senior Vice President

Tel. +35824124319
Mob. +358 40 833 8959
markku.s.lehtinen@elomatic.com

Olli Schemeikka

Vice President

Energy

Tel. +358 144467145

Mob. +358 40 740 6750
olli.schemeikka@elomatic.com

Lita Nordén

Vice President

Process Industry & Pharma
Tel. +35824124354
Mob. +358 40 507 3950
lita.norden@elomatic.com

Consulting & Engineering, Process & Energy

Sebastian Kankkonen

Leading Expert

Energy Technology

Tel.  +358103957614

Mob. +358 40 849 4996
sebastian.kankkonen@elomatic.com

Riina Brade

Sales and Development Manager
Tel.  +358 103957629

Mob. +358 503023178
riina.brade@elomatic.com

Jyvaskyla

Heikki Nieminen

Leading Consultant

Tel. +358144467130

Mob. +358 40 353 2005

1 heikki.nieminen@elomatic.com
r

Tampere

Arto Ahlberg

Sales Manager

Automation & Electrification
Tel. +358103957732
Mob. +358 40 073 4805
arto.ahlberg@elomatic.com

Kari Rasanen

Sales Manager

Energy Consulting & Plant Engineering
Tel.  +358103957733

Mob. +358 46 923 3392
kari.rasanen@elomatic.com

Turku

Alex Saarto

Sales Manager

Tel. +3582412 4456
Mob. +358 50433 0747
alex.saarto@elomatic.com

Process engineering scope

Process descriptions, functional specifications
Feasibility studies and cost estimates

Mapping and selection of applicable technology/
unit operations

Process simulations, energy and mass balances
and dimensioning

Material flow and capacity simulations in mix-
and-pack industry

Equipment/unit operation dimensioning

and material selections

Process flow sheets and Pl diagrams

Utility requirements and systems

Risk evaluations, Hazop analysis

User instructions

Process engineering
expertise areas

m  Flammable and hazardous chemicals,
ATEX environment, GMP

m  Processes in pulp and paper, chemical, food, phar-
ma industries, energy production and distribution

m Biomass processing including biofuels and
pelletising

m  Pressure vessel design

m Boiler design (water-tube boilers, fire-tube boilers)

£ Energy, p. 26
Health, Safety and Environment, p. 110

Process Industries, p. 14
Starch and Potato Processing Industry, p. 18
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Production Engineering

and Development

Elomatic offers extensive production engi-
neering and development services whereby
we identify and implement solutions for ef-
fective and economical production. Our goal
is to identify our customers’ production prob-
lems and to come up with effective solutions.

We are able to thoroughly analyse products, production,
production control, manufacturing technologies, and
factory layouts. This helps us to improve resource utili-
sation, increase efficiency, identify and eliminate bottle-
necks and draw up plans for future growth and capacity.
We use well-known Lean tools as well as our other pro-
duction development competencies for this purpose.

Our main targets are new factory projects, existing pro-
duction development, layout specifications and mate-
rial handling systems. Our services include product de-
velopment, electrical and automation solutions.

The Elomatic Catalogue

Production performance improvement

Elomatic can run a performance improvement project
for your plant. The project describes how to meet man-
ufacturing targets (especially lead time and on-time-
delivery) and how to apply methods (such as Lean,
Theory of Constraints etc.) and technology to your par-
ticular case in the best possible way.

The order-delivery process is analysed and improve-
ment potential is identified. We focus in particular
on improving manufacturing operations (production
control, layout, lean methods, etc.). The project is car-
ried out together with the customer’s project team to
ensure efficient change management from the be-
ginning. A roadmap for longer term and short term
project plans is created along with an investment
schedule. Tools such as value stream mapping and
production simulation are used during this interactive
process. Elomatic can provide support during the im-
plementation and engineering tasks as well.



Application areas

Factory productivity improvement
Lead time and WIP reduction

Low to high volume production
Investment planning and support
Greenfield factory projects
Product and production analysis

Production equipment engineering

We are able to engineer special production machines
and tools for various manufacturing tasks. This includes
equipment such as welding jigs, assembly fixtures, lift-
ing devices and test benches. The automation level
and size of the engineered equipment vary depending
of the customer’s need.

Production simulations

Elomatic offers production simulation services that pro-
duce information and solutions for production devel-
opment or analysis. Production simulation can be used
to verify the performance and operation of a new fac-
tory, line or cell concept. It shows the areas that might
need improvement and how a defined system works
under dynamic job flow e.g. inventory levels and utili-
sation rates.

Simulation is a cost effective way to prevent costly er-
rors in incorrectly designed production systems and an
excellent troubleshooting tool for existing production
environments where the complexity of the operation-
al dynamics makes problem areas difficult to pinpoint.
Visual simulation (3D) is effective when the idea needs
to be presented to a wider audience e.g. for training
and investment proposal process.

Lean manufacturing principles

Production machine and device engineering
Work cell design

Layout design and material flow

Production control methods

Time studies

Production simulation

‘ Consulting & Engineering

Capabilities

Production development benefits

Reduces production costs

Increases throughput and productivity
Reduces lead times and WIP

Improves delivery promptness

Assists planning for future growth and capacity

HSE (Health, Safety and the Environment)

Elomatic offers comprehensive safety consulting in eve-
ry phase of the production engineering project. This
includes engineering and purchase of new produc-
tion lines and machines as well as modernisation of old
equipment. We consider machine safety regulations
and safety norms such as ATEX, Ex and pressure vessels.

We evaluate safety requirements, conduct risk assess-
ments and complete CE-marking processes. Our sup-
port consists also of HSE training and documentation.

£ Electrical, Instrumentation, Automation & IT, p. 86
Health, Safety and Environment, p. 110

Machine Safety and CE Marking, p. 111

£ Machinery and Equipment Manufacturing Industry, p. 32
£ Product and Service Development, p. 114
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Selected References

Product test bench

m  Transmission test bench for multi-megawatt
power

m  Extensive measurement data

EPCM delivery, low cost and fast delivery

m  Dynamic hydraulic loading systems

How it was done

m  Completion of concept design

m  Structural analysis

m  Detail design of parts

m Electric and automation engineering

= Enabled implementation of multi-megawatt test
bench; unique solution, first in the world

100-101 [ ] The Elomatic Catalogue

New factory concept

9 different factory layout options created and one
selected

Technology selected

Animation created

How it was done

v

Brain storming the ideal layout options
Analyse and design layout options
Define the technology

Select the layout and technology
Create an animation and presentation

Present the investment plan to the group board;
investment made



Assembly cell

m  Cycle time reduced from 14.3 to 7.2 min/unit
m  50% reduction in production man-hours
m  Capacity increased from 42 to 66 units/d
m Utilisation degree improved from 53% to 82%

How it was done

m Analysis of current situation; define future targets

m Development of new production methods based
on current state and future targets

m Design the new factory layout according to the
MOST* results

m  Design the lifting accessories for front axis

m Design the machine vision supported automatic
screwing machine for axis

=>» Cell operational 4.5 months after project start

‘ Consulting & Engineering

Contact Information

Arto Sampo

Vice President

Mechanical

Tel. +358 143388370
Mob. +358 505308370
arto.sampo@elomatic.com

Mika Kuhmonen

Leading Expert

Production Engineering

Tel. +358 144467239

Mob. +358 45 314 4800
mika.kuhmonen@elomatic.com

Jyrki Loukola

Design Manager

Tel.  +35814446 7151
Mob. +358451713171
jyrki.loukola@elomatic.com

Tomi Kaipainen

Leading Consultant

CE Marking

Tel. +358 143388404

Mob. +35850513 6349

tomi kaipainen@elomatic.com

Production control concept

Goal: short lead time with simple control mechanism

m  Procurement and material management
m Visual management: control board and layout
m Training and start of piloting

On time delivery and lead time

m  OTD improved from 60% ca. to 90% ca.
Lead time reduced by up to 5 weeks

]
m Improved understanding of how process behaves
|

Implementation of simple control principles

How it was done

Analysed current situation, value stream map
Training of applicable Lean methods

Design of new production control principle
Gates, sales balancing, CONWIP

Use of ERP and needed changes

To-be value stream map, implementation plan

=> Rapid solution implemented for acute problem
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fan

FORMIOT Data Analysis Services

Measurement data collection, data analysis
and the processing of data into user friend-

ly formats have become crucial elements in
achieving operational efficiency, cost savings
and competitive advantages. Elomatic offers
expert data-analysis services geared at boost-
ing your business and operational efficiency.

All data is not equal. Elomatic’'s FORMIOT data analysis
service helps you identify the factors that can actually
improve cost efficiency and develop your business. We
are thoroughly familiar with our customers’ processes
and are, therefore, able to offer detailed solutions to
meet their production and operational needs.

FORMIQOT data-analysis service

m Data acquisition service
m  Data analysis, reporting and visualisation
m  Cooperation agreements

m Expert and implementation services

m Training

102-103 [ ] The Elomatic Catalogue

Benefits

Continuous monitoring of operations
Faster problem solving

Decision making based on real-time facts
Predict measures required

Gain competitive advantages

Developing data collection
and processing data into information

The data analysis process consists of three phases:

1. Measurement and monitoring development
(planning),

2. Data collection development and system infra-
structure and

3. Data processing and analysis.

In the measurement and monitoring development
phase, we gain an understanding of what data is al-
ready available, how reliable is it, and what kind of
measurement data would be useful for analysis.



‘ Consulting & Engineering

Contact Information

Jussi Jaaskeldinen
Project Manager
Data Analysis Services

Tel. +358144467196

Mob. +358 50564 8787
jussi.jaaskelainen@elomatic.com

Measurements
& Architecture (IOE)

Analysis

Current situation

Energy
company
Management

Conclusions I 4

Corrective actions | \ |
(tactics/ prediction)

Plant systems Building maintenance Process/Production

Ideal situation
«—» Cloud
@ % applications

Ul

In the data collection development and system infra-
structure phase, the systems and databases that host | | | I

data are selected.
In the data processing and analysis phase essential in- \ | | m

formation from the large data mass is summarised and | |
processed into usable formats. g B

| NN
Contact us for more detailed information about how ,_[‘ ‘

our data analysis services can boost your company’s
operations.
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Energy Audit Services

Energy audits aim to lower energy and wa-
ter consumption, related costs and CO, emis-
sions. Energy audits clarify the target facility’s
whole energy consumption, energy potential
and derived profitability.

The Finnish Ministry of Employment and the Economy
subsidises energy audits that have been conducted
according to the Motiva model. The subsidy covers a
maximum of 40-60% of the energy audit costs. Clear
benefits can be derived from energy audits.

m  Cost savings; also without investments

® Improvements in instrument monitoring and en-
ergy efficiency

m  Basic information about device condition and
performance

m  Reduction in CO, emissions

104-105 [ ] The Elomatic Catalogue

Expert audit services

Elomatic’s expert auditors conduct energy audits ac-
cording to the Motiva model for industry, communes
and real estate. The audits are conducted by Motiva
trained and qualified auditors that have diverse expe-
rience of energy projects.

Elomatic implements the audit phases from measure-
ments to reports according to the customer’s needs.
The close cooperation continues throughout the en-
tire life cycle of realisation projects. The customer has
Elomatic’s entire range of expertise and experience at
its disposal.

“Over 50% of suggested savings measures
produced by audits have a payback
period of less than two years”

— Motiva



Audit

Collection of initial data

Fieldwork: measurements and interviews
Analysis of current water and energy con-
sumption

Results of Energy Audit
Current water and energy consumption
and distribution
Technical information and use of devices
Savings calculations and suggested actions

Report

Implementation of Actions
and Monitoring of Energy Use

Savings and Improvements
in Energy Efficiency

Energy audit models

Industrial energy audits focus on the potential of pro-
duction processes and real estate to reduce energy
and water consumption.

Renewable energy municipal audits clarify the renew-
able energy production potential of the communal
area and the financial viability of increasing local en-
ergy production.

In district heating energy audits and power plant en-
ergy analyses the possibility of increasing efficiency of
energy production, transfer and distribution is investi-
gated. The goal is to improve cost efficiency.

Building energy audits focus on identifying possible
savings in real estate HVAC and electrical devices and
their methods of use.

‘ Consulting & Engineering

Contact Information

Jukka Summanen

Leading Expert

Energy Consulting

Tel. +358 143388338

Mob. +358 40747 0223
jukka.summanen@elomatic.com

Suggested savings measures

The audits result in suggested measures that are ac-
companied by clear calculations of the cost savings
that can be achieved. The calculations for the sug-
gested savings measures can be directly used for in-
vestment decision making and for compiling subsidy
applications.

Typically suggested measures

m  Making use of lost heat in process water and ex-
haust air with the help of a heat pump

m Improving maintenance and efficiency of heat re-
covery devices

m  Changing operation times of air ventilation and
lighting

m  Correcting compressed air network leaks

m  Replacing oil with renewable energy

Energy, p. 26
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INPUT OUTPUT
Energy and
Energy and system
system costs -
27% Energy and system
Material Y
Product cost price
59%
Material costs P 1 P2
66 %
Material X

Material Z

Waste management
7%

Waste management

Material X loss Material loss
31%

Material Z loss
Energy and system costs Energy and system loss
to waste processes 10%

Material Audits

— increase your profits

Material audits achieve real and significant Benefits
savings and do not require large investments. Get a clear picture of material flows
In fact relatively small investments can reduce Focus on waste materials
. ) . Allocate costs to waste
costs markedly. The potential savings gained Reduce waste
from material efficiency are far greater than Reduce costs quickly
labour costs and energy costs combined! Our Benefit from tacit knowledge in your organisation
material efficiency experts are ready to assist

Same output from reduced material inputs
Improved profitability

your organisation to take your profitability to

anew level.

Large savings can be achieved
through procedural developments
or minor layout improvements
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Elomatic’s material efficiency know-how

m Motiva-trained material auditors

Deep process engineering domain knowledge

m Diverse know-how to design savings measures
and manage projects

Process and plant design

R&D services

Technical analysis to optimise structures

3D and 2D design tools

Materials knowledge

Production optimisation

How long will the audit take?

The auditing process can last from a few months to half
a year, depending on the target enterprise’s size and
area of operation, as well as the level of initial data and
available resources for the job. The consultant’s work on
the audit usually requires approximately 2-3 months.

‘ Consulting & Engineering

Contact Information

Riina Brade

Sales and Development Manager
Tel. +358 103957629

Mob. +358 503023178
riina.brade@elomatic.com

How do | get started?

Contact Elomatic to get an expert opinion about how
and over what period a material audit can be imple-
mented in your organisation. In Finland we adhere to
the systematic Motiva model which has been designed
to achieve the best results.

Facts about material audits in Finland *

m  Audit produces 40-100 concrete savings
measures on average

m  Medium-sized enterprises annual savings
potential 300,000-1,000,000 euros

m  20-50% savings realised during first year

m  Savings potential of single material flow
as much as 30%

*Source Motiva
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Real-time consumption information at your disposal
to ease decision making

Consumption Management Tools

— ESC products

Elomatic’s ESC products have been designed
to measure and monitor consumption flows.
The products measure and/or collect real-
time information from different consumption
sources. The information is output for com-
parison and can be used in decision making.
Up to date and easy-to-use information eases decision
process significantly. This allows more efficient use of
resources and reduces waste and energy flows. The

benefits accrued are not only financial, but also add
value to our customers’green corporate images.
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Measurement targets

Food waste flows
Material flows
Energy consumption
Water consumption
Travelling



ESCdata - consumption information
data acquisition system

ESCdata is a browser-based data acquisition system
for monitoring measurement data from different con-
sumption sources. The system can, among others,
monitor food waste, energy consumption, water con-
sumption and consumption related to travelling. The
measurement data can be displayed graphically on
web pages or on Excel spreadsheets. The data can be
used to affect consumers’ consumption behaviour or
for operations control (the system can be connected
directly to the customer’s operations control system).

m  Measurement data can be altered to reflect the
related carbon footprint which allows direct com-
parison of different consumption targets

m  Environmentally friendly company image

m Reduction in costs through better consumption
management

m Efficient data acquisition

m Can easily be extended

m Data can be used in environmental reporting

‘ Consulting & Engineering

Contact Information

Minna Lapinlahti-Aaltonen
Senior Consulting Engineer
Tel. +35824124635

Mob. +358 50305 6036
minna.aaltonen@elomatic.com

ESCflow
- material flow monitoring system

The ESCflow device monitors food waste flows in real-
time. The measurement data can be used to take cor-
rective action to reduce food waste.

The ESCflow system displays the food waste in real
time and can also collect consumer feedback at the
same time. The measurements can be checked with
the ESCdata data acquisition system and consumer
feedback displayed on a web page. The information
gathered can e.g. be used in designing menus to re-
duce food waste.

m Saves money via reduced consumption

Time savings

Green company image

Automated waste management

Reduces waste

Reduces harmful effects to the environment
Easily transformed to monitor other consumption
and/or material flows or for consumer surveys

Ul
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Health, Safety and Environment

Elomatic HSE Services are an integral part of
our design services. We provide a large service
concept starting from the first design phases.
Choices made in the design phase either pro-
mote or demote the safety of industrial plants.
Today, companies face an ever growing jungle of direc-
tives, rules and regulations that need to be adhered to.
With our vast knowledge of regulatory requirements
and design standards, Elomatic is able to deliver a safe

and functional (industrial) environment, which fulfils
regulatory and customer requirements.
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We provide our customers added value by offering our
in-house CFD and structural analysis services when
needed. We also produce separate safety products,
such as explosion safety documents, rescue plans, safe-
ty surveys, etc.

Elomatic assists customers to ensure that their employ-
ees always leave work happy and in perfect health.



‘ Consulting & Engineering

Complex
lifting and
hauling Work at

Augmented

accident risk

Electrical
work

Work in
confined
space

Personnel
hoisting

Occupational safety Machine safety and CE marking
Elomatic’s services related to occupational safety in- Elomatic offers machine safety consulting and CE
clude fire protection and building safety, construction marking services in all phases of customer projects.
site HSE services (management/control), rescue plans, Our experts have extensive experience in applying the
and occupational safety surveys. This field of expertise directives and ensuring compliance.
includes ergonomics and usability. We also provide
training related to all the service areas. CE marking services
m Fire safety & rescue m  Assessing the conformity of machinery
m  Work environments m  Changes to old machines 5
m  Chemical safety & surveys m  Machine directive and CE marking training
m  Documentation

Benefits o
m Fulfilling regulatory requirements Benefits §
m  Optimisation of land and plant size, thus reduc- m  Know-how of impartial expert Z

ing costs m Latest directives are in use g
m A safe working environment for employees, m  Process is ready for use y

equipment, and the environment m  Reduce use of own resources o
m  Use of up-to-date information £
m Reduction of production interruption times (bet- I.I_oJ

ter plant availability)
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Risk analyses

Elomatic’s services related to risk analyses include facili-
tating risk analyses, performing analyses according to
different methods, and consulting.

Risk analysis services

m Potential problem analysis

m  HAZSCAN/HAZOP

m FME(QA

m  Fault tree analysis

m  Analysis of risks in the workplace, work methods

Benefits

m You know and understand the hazards and risks
of your operations

m Legislative requirements are fulfilled

m  Cost reduction by preventing accidents and sick
leave

m |dentification of improvement possibilities
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ATEX

Ensuring the safety of employees is imperative and
should be every business'no. 1 priority. Let our experts
help you to achieve this in the most efficient and trou-
ble-free way.

ATEX services

Explosion safety documents

Explosion pressure calculations
Equipment-specific risk analyses

Zone classifications

Equipment conformity assessments

Pressure relief calculations

Methods for minimising ignitions of explosive at-
mospheres (e.g. by inertion)

m  Methods for minimising the effects of a possible
explosion

Benefits

m  Access to the latest legal requlations and stand-
ards

m Documentation and plant design that fulfils au-
thority requirements

m  Optimisation of plant layout
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Contact Information

HSE services, Validation

Tony Lonnback

Senior Consulting Engineer
Tel. +35824124331

Mob. +358 40507 9852
tony.lonnback@elomatic.com

Occupational Safety, Risk Analysis
Sebastian Kankkonen

Leading Expert, Energy Technology
Tel. +358103957614

Mob. +358 40 849 4996
sebastian.kankkonen@elomatic.com

Occupational Safety, ATEX
Ossi Kauranen

Leading Consultant

Tel. +358 143388310
Mob. +358 505308310
ossi.kauranen@elomatic.com

ATEX

Pasi Leimu

Project Manager

Tel. +35824124385
Mob. +358 407679490
pasi.leimu@elomatic.com

Machine Safety, CE Marking
Tomi Kaipainen

Leading Consultant

Tel.  +358 143388404

Mob. +35850513 6349

tomi .kaipainen@elomatic.com

Machine Safety, CE Marking
Veikko Pihlava

Project Manager

Tel.  +35824124415

Mob. +358 40507 3973
veikko.pihlava@elomatic.com

Pressure Equipment

Mika Moilanen

Consulting Engineer

Tel.  +358 143388451

Mob. +35840778 5765
mika.moilanen@elomatic.com

Pressure equipment

Are you a plant owner or are you responsible for the
pressure equipment in your plant? Elomatic’s pressure
equipment services are designed to help in every step
starting from the first specifications and ending with
maintenance.

Pressure equipment services

m  Specifications for pressure equipment
m Layout and construction plans
m Strength calculations and dimensioning
including supports and accessories
m Advanced calculations for
pressure equipment,
thermal power
stations, etc.
m Safety automation
m  Combinations of
pressure equipment
and hazardous chemicals
m  Maintenance plans
m  Conformity assessments
of equipment

Validation services

Our validation services are designed to reduce costs
and avoid time schedule delays. We diminish quality
issues and surprises at later stages of your investment
project with our proactive, systematic and pragmatic
approach.

Validation (qualification)

m  DQ (Design Qualification)

m |Q (Installation Qualification)

m  OQ (Operational Qualification)
m PQ (Performance Qualification)
m PV (Process Validation)

Commissioning

m DR (Design Review)
m  FAT (Factory Acceptance Test)
m  SAT (Site Acceptance Test)

£ Pharmaceuticals, p. 22
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Product and Service Development

Elomatic offers services for product and ser-
vice development from customer ideas all the
way to production and commercialisation.
We create solutions for different industries,
consumer products and digital service appli-
cations.

The experts providing the solutions are mechanical
engineers, plastic and device designers, production
experts, innovation experts, concept designers, strate-
gic designers, industrial designers, graphic designers,

programmers, animators, application developers and
usability experts.

Key to our approach is teamwork and our experts’'com-
mitment to solve our customers'diverse problems and
fulfil their expectations.
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Tailor-made service delivery

Elomatic's product and service development opera-
tions are supported by strategic services, innovation
services, research services and productisation services.

Customer-driven solutions

The starting point for all our product and service de-
velopment solutions is a profound understanding of
our customers’ needs, requirements and related oper-
ational challenges.

In addition we take care to understand how our cus-
tomers’ products and services add value for the end
customers and focus our energies on providing solu-
tions that maximise this added value throughout the
entire product and service value network.



‘ Product & Service Development

Product

and Service

Development

Product and service design

We strive to be involved from the earliest idea genera-
tion phases all the way up to commercialisation. A key
strength is the ability of our team comprehensively
cover different development needs.

Product design expertise is the cornerstone of our
product and service development offering. We are ful-
ly familiar with the technical design challenges faced
in industrial plants, machinery and electronic consum-
er products.

Key product design know-how areas

Design project management

We often approach products from a service provider’s
perspective. We process products into services when
they require management, guidance, maintenance
and marketing. Our services are used optimally when
we can provide fully comprehensive solutions to all
the challenges associated with products and their re-
lated services.

The design of concrete products and services is com-
plemented by our orientation to the front end of de-
velopment processes, where we are involved in re-
search, innovation and conceptualisation of the key
integral features that ensure success on the market.

(7]

(V]
m  Advanced mechanical design E
m FElectronic device design o
m  Machine design %
= Metal design We understand our customers and the entire  Be=
m Sheet metal design . . =
m  Tool design product and service value network. We deliver g
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diverse solutions for business challenges.
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Innovation

Feasibility Studies

» Customer need
identification

« Innovation projects

+ Developing
operational models
for front end of
innovation process

» Requirement
specification

- Idea generation

- Idea generation,
processing, concept
design

- Product and service
segmentation

. « Design innovation
« Innovation partner,

skills and training

-Patents; IPR

Integrated approach

We focus on integrated development activities, i.e. the
concurrent and controlled completion of different pro-
ject phases and know-how areas. The implementation
of an integrated development model is a key factor in
ensuring that an idea can be processed efficiently into
a realised product or service while risks and costs are
minimised.

Integrated development projects involve experts from
diverse know-how fields including product devel-
opment, strategic design, innovation, research, con-
ceptualisation, marketing, service design, production
engineering all the way up to product and service
commercialisation.

Innovation services

We create innovations and manage innovation proj-
ects systematically with effective tools. We identify pos-
sibilities and new ideas and effectively support our cus-
tomers'product and service development projects and
business strategy development.

By focusing our efforts in the front end of innovation
projects we ensure delivery of practical improvements.
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Concept Design Engineering

» Developing product » Production
concepts environment

- Evaluating concepts engineering

- Bresfiern comeEzE « Product engineering

. System level design » Technical analyses

» Product design and

« Drawing up project ) .
9 Epiprel user interface design

plan
« Testing

Strategic services

We look at business operations as large and compre-
hensive entities. Our strategic design services general-
ly focus on providing solutions for critical operational
success factors so that they can be implemented in a
controlled, long-term and efficient manner. Our strate-
gic services are often aimed at products, technologies,
innovations and design assignments.

Strategic questions need addressing when searching
for the correct path in the early phases of development
and innovation processes. Via our strategic and innova-
tion services we can also create prerequisites for iden-
tifying new products, services and markets.

Research services

Our research services support product and service de-
velopment processes and related services. They are di-
vided into two main branches: user-centred research
and technology research.

User-centred research provides an understanding of
the end user’s world and his/her identified and uncon-
scious needs. This information about good usability, er-
gonomics and design gained from user experience can
be transferred to the product or service.



. Product & Service Development

Contact Information

Timo Piirainen

Senior Vice President
Technology Services

Tel.  +358 14338 8401
Mob. +35840716 1896
timo.piirainen@elomatic.com

Jouko Polojarvi

Finalising Marketing Design Manager

User Experience

Tel.  +358 14338 8482

« Testing production - Developing marketing Mob. +35840581 2416
methods materials jouko.polojarvi@elomatic.com

« Quality assurance - Developing sales Raute Rami

materials Product Development Manager
Tel. +35810395 7705

Mob. +358 400431 491

« Acceptance of parts
» Service design

« Testing working
methods - Customer surveys rami.raute@elomatic.com

« Operational and user « Product maintenance

guidelines Jukka Mikkonen

Industrial Design Manager

Tel.  +358 10395 7607

Mob. +358 40596 1746
jukka.mikkonen@elomatic.com

Martti Tryyki
Design Manager
Mechanical Engineering

Technology research is conducted to improve our Tel.  +358103957725
understanding and increase know-how of phenome- Mob. +358 503624142

na, which enables us to analyse and optimise the func- martti.tryyki@elomatic.com

tionality and performance of products and production - A
processes.

Productisation services

If you have an idea, we can help make it a reality! We
offer services to transform ideas into concrete products

Supporting services
or services. We start from initial surveys that define the PP 9

targets and operational environment and reflect the £ User Experience, p. 118
ideas and goals. £ Innovation Services, p. 120
Our experts are ready to partner our customers in re- Industrial Design, p. 122

U

solving the questions above. We have the skills and =Y \isualisati 4
know-how required to assist you in productising your =4 Visualisatio, p.
ideas, products and services. &£ Virtual Prototyping, p. 126

£ Laser Scanning, p. 128

Diverse expertise providing solutions
for individual needs
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Usability Ergonomics

Accessibility

User Experience
Usability — Ergonomics - Accessibility

Elomatic’s experts apply knowledge and in-
formation of human factors to optimise de-
sign solutions. They are able to discover and
apply information about human behaviour,
abilities, limitations and other characteristics
that result in optimal design that is produc-
tive, safe, comfortable and effective to use
and create a positive user experience.

Usability

In development work related usability, we match prod-
uct features to the product users’information manage-
ment capabilities — functioning of the senses, observa-
tion capabilities, action-related thought processes and
information management mechanisms. This results in
products that are easier to use. The user can detect and
understand the information and act correctly.
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Ergonomics

To improve ergonomics we adjust the product or envi-
ronment to match the user's physical features such as
anthropometric dimensions and their variations, per-
mitted loads, performance levels and functional limi-
tations. The correct dimensioning and adequate work
task design result in optimal work postures and power
generation, good visibility and effective operation.

Accessibility

For targets to be directed at all users — including those
with disabilities — accessibility must be taken into con-
sideration. Good knowledge of human behaviour,
various standards, laws and regulations is essential.
Adequate accessibility design creates an operation-
al environment that allows different users to achieve
their goals regardless what limitations they may have
in their abilities or senses.



Application areas

Public spaces and meeting rooms

Plant and factory spaces, production lines
Control rooms

Work spaces and workstations

Vehicles

Cabins

Machines, devices and tools

Mobile devices

Software and web applications

Our services

Evaluation and development of operational environ-
ments and products

Expert evaluations and usability testing
Modifications, new designs, product development
User surveys and interviews

Observation studies and work studies
Eye-tracking studies

Light, noise, and vibration measurements etc.

Fit mapping

3D ergonomics simulations

Testing and 3D audits in a virtual environment
Accessibility surveys

‘ Product & Service Development

Contact Information

Jouko Polojarvi

Design Manager

User Experience

Tel.  +358 14338 8482

Mob. +35840581 2416
jouko.polojarvi@elomatic.com

Kalle Virta

Product Engineer
Ergonomics

Tel. +358 143388366
Mob. +358 50464 1360
kalle.virta@elomatic.com

Sanni Marttinen

Product Engineer, User Experience,
Accessibility, Usability

Tel. +358144467182

Mob. +358 505354143
sanni.marttinen@elomatic.com

Training

Training for designers and product developers offers
information about users and user-centred product de-
velopment including design instructions. The topics
are usability, ergonomics and accessibility.

Development consulting

Need identification and project planning

Benefits

Increased safety, user productivity and operational
efficiency

Reduced physical and mental stresses/loads
Improved user experience and system performance
Reduced need for training and support

More efficient and desirable development process
User feedback at sufficiently early phase

Design solutions based on correct information
Eases comparison of development alternatives
and solution selection

Reduction in extra costs and delays

Optimal and productive means involve real users
in design and development projects

Sustainable development and reduction in prod-
uct liability risks

U
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Innovation Services

Elomatic provides innovation services to its
customers that assist them in implement-

ing innovation projects with the help of sys-
tematic innovation processes and effective
tools. Innovation projects generally include
four phases: the front end of innovation (FEI),
research and development, production de-
velopment and commercialisation. Efficient
management of FEl is crucial in achieving
successful innovation projects.

The front end of an innovation process includes,
among others, identification of customer needs, spec-
ification of idea generation challenges, idea handling
and processing, idea evaluation and selection, concept

development, protection of innovations and R&D proj-
ect idea development.
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Our goal is to create the best possible basis for product
development, which is the following step in the inno-
vation process.

Systematic innovation process

A systematic innovation process ensures that all pos-
sibilities are identified, all perspectives are taken into
consideration and that all ideas are handled appro-
priately.

Successful organisations invest more resources into the
front end of innovation processes, gather more ideas
outside of the organisation and have created effective
operational models to cope with the glut of ideas that
are generated.



)
Definition of goals
in idea generation

Identification of possibilities

Idea generation
process

process

Product & Service Development

Contact Information

Pekka Koivukunnas

Innovation Expert

Mob. +358 40572 4020
pekka.koivukunnas@elomatic.com

New product
or service

H—/%—/

Creativity

FEl (Front End of Innovation)

Services

We assist our customers with successful implementa-
tion at the front end of innovation projects in the fol-
lowing ways.

B Innovation projects

m Development of operational models for FEI
(systematic innovation process)

|dea generation services

Idea processing and concept development
Innovation partnering

Securing intellectual property rights

Innovation skills

Innovation training

Product development project (Stage Gate)

Idea generation

The core of any systematic innovation process is idea
generation, which is a continuous and systematic pro-
cess that produces and processes new ideas. The use
of a systematic idea generation process and the cor-
rect tools results in ideas that are most likely to lead to
innovation.

We assist our customers in idea generation in the fol-
lowing ways.

m  Problem definition

Solving technical problems

Idea generation sessions

Idea generation services

Survey of existing solutions

Idea evaluation

Idea generation training

Ul
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Industrial Design

Our industrial designers have a profound
understanding of our customers’ needs and
operations and are able to provide in-depth
answers to their strategic and operative
needs. We create solutions for different indus-
tries, consumer products and electronic ser-
vice applications.

Elomatic’s industrial design experts are actively in-
volved in our product and service development pro-

jects to ensure that the developed products and ser-
vices are success stories for our customers.

Practical and strategic industrial design

Practical industrial design offers positive user experi-
ences, pleasing and attractive aesthetics, innovative
solutions, cost-effectiveness and visionary design style.
Strategic industrial design focuses on long-term busi-
ness development and offers solutions for design strat-
egies, corporate image and design management.
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Industrial design’s strengths are based on innovative
cooperation with multi-domain experts. This is espe-
cially important in the creative phases, and at the be-
ginning of product or service development.

Industrial design solutions

User and customer research and customer insight
Product and service target group segmentation
Industrial design innovations and brainstorming
Industrial design conceptualisation

Industrial product design

Service design

Graphic design

User interface design

Visualisation and animation

Model building and prototypes

Product, service and industrial design strategies
Corporate image design

Product and service appearance guides
Industrial design and marketing cooperation
Industrial design management and processes
Design analysis and support



INDUSTRIAL
DESIGN

STRATEGY
VISION
MANAGEMENT
DEVELOPMENT

PRODUCTS
AND SERVICES

Benefits

Positive customer and user experience

— Aesthetically and functionally desirable
products and services

— Good usability

- Customer-oriented solutions

- Increased desirability of products or services

Competitive edge with new innovative solutions

- New product, service or business ideas

Improved corporate and product brand image

— Increased product or service value in the market

— Sustainable and environmentally friendly
products and services

Industrial design strategies and management

help to achieve long-term business goals

Lower manufacturing costs and improved cost-

effectiveness

‘ Product & Service Development

Contact Information

Jukka Mikkonen

Design Manager

Industrial Design

Tel.  +358 10395 7607

Mob. +358 40596 1746
jukka.mikkonen@elomatic.com

References

Abloy
m  Company industrial design strategy

Norpe

m  Cooler cabinet collection innovation, conceptu-
alisation, design and visualisation

IVT International
m  Mantis loader innovation, conceptualisation visu-
alisation and animation

Watch the visualisation on our Elomatic YouTube channel
www.youtube.com/watch?v=QnfBONmJEQC (=135

Cargotec

m  Marketing application conceptualisation, user in-
terface design, service design, visualisation, anima-
tion, application development and maintenance

Fiskars
m Brainstorming, ideas and innovations

Iqua

m  Marketing application and material visualisation
and animation
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Visualisation

Do you want to present your products and
services in an impressive and interesting way
that sticks in your customers’ minds? We pro-
duce eye-catching 3D visualisations in the
form of animations, still pictures and interac-
tive user interfaces.

We brainstorm the best implementation methods,
themes and styles with you for different use situations:

exhibitions, training, web pages, product or service
launches, presentations etc.

We charge on a fixed-price basis. Based on your needs
and existing materials we can quickly draw up a pro-
posal and send you an offer. Contact us today for a fast
assessment.
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3D visualisation supports product
development

In addition to marketing, 3D visualisation can be used
to gain clear and early impressions of design objects
in preliminary process and product design without the
use of costly prototypes.

Visualisation use areas

Concept presentations

Product presentations

Investment project presentations

Real estate concepts

Interior design presentations

Software applications

User instructions and training material animations
Company and organisation presentations



Imagination the only limitation

3D visualisation can be used in all situations where il-
lustrations of complex products, structures and opera-
tions are required. Imagination is the only limit in the
design and implementation of visualisations. With our
experienced team and impressive calculation farm of
rendering stations, we are able to complete the largest
productions in a short period of time.

Services

B Animations and still images
m Interactive interfaces
for any other data
m Functional simulations
m \Visibility and ergonomic
simulations

3D visualisation aids mechanical design

Visualisations and their initial information that are cre-
ated in the preliminary design phase can be used in
specific mechanical design as the visualised objects

‘ Product & Service Development

Contact Information

Jani Moisala

Design Manager
Visualisation

Tel. +358 143388303
Mob. +358 50381 8181
jani.moisala@elomatic.com

are real and dimensionally accurate. With visualisation
material we can simulate usability such as ergonom-
ics or visibility.

Benefits

m High quality marketing materials sell better

Enhanced credibility for products and company

m Decision making is easier with video simulation,
which leads to faster design processes

m  Design errors can be eliminated with simulations
during the early design stages

m In many cases simulation can fully replace expen-
sive prototypes or test products

m  Representation of complex systems as an anima-
tion makes communication easier and reduces
the risk of misunderstandings

£ Watch Elomatic visualisations on YouTube
http://www.youtube.com/user/ElomaticOY?feature=watch
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Virtual Prototyping

Do you want to simulate the functionality of
your design or prototype already during the
planning phase? Do you want present your
product using a new method that catches the
eye? We offer innovative virtual solutions for
different situations.

Virtual prototyping is a real-time method that replaces
a physical environment or target with a 3D virtual en-
vironment to create realistic interactions between the
user and the virtual model. We familiarise ourselves
with your needs and existing materials and then quick-
ly send you an offer with a suggested solution.

Application areas

Real-time presentation applications allow you to
present your product in an environment where you
can act and move freely. The applications can be
equipped with functionalities, trajectories, and chang-
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ing environments, all in a stylish photorealistic for-
mat. Give your customers a realistic experience of your
product.

£ YouTube: Interactive Veneer Patching Line — Elomatic

In augmented reality virtual components are brought
into real locations with the help of a display device. The
display device can be a phone, tablet, separate display
headset or glasses. There are diverse applications ar-
eas in sales, marketing and maintenance. Create that
WOW effect!

£ YouTube: Augmented Reality — Elomatic

We deliver complete simulators from educational
simulators to entertainment simulators. The delivery
includes the application implementation, structural
design and procurement, installation, training, user in-
structions and safety analysis.

YouTube: Ski Jumping Simulator — Elomatic

The design of modular targets can also be handled
with the help of virtual design applications. Come up
with a design from catalogue components and test it



in 3D. Why design everything yourself, let your custom-
er design it for you.

Simulation applications can be used to verify the
functionality of designs already during the develop-
ment phase. Simulation can be used to analyse e.g.
the following: ergonomics, usability, maintainability,
and field of view.

Gaming applications provide new opportunities in
sales and training. A tablet game at an exhibition is a
good way to draw crowds to your stand and allows you
to gather contact information easily.

Our Virtual Reality Studio can be used to virtually test
and use your products. Movements and actions are
created with your own body movements. You are thus
able to make decisions based on the correct informa-
tion when different user groups have done the testing
and avoid the costly building of prototypes.

£ YouTube: Elomatic Virtual Reality
YouTube: Motion Capture — Elomatic

‘ Product & Service Development

Contact Information

Samu Sundberg

Design Manager

Tel. +358144467172

Mob. +35840 556 1969
samu.sundberg@elomatic.com

The Oculus Rift display headset is a high quality ac-
cessory, which we can procure for you if needed. If the
application needs to be shared with several end users
the more economical Cardboard smartphone glasses
can be used.

YouTube: Virtual Prototyping with Oculus Rift — Elomatic

Selected references

Central Finland Health Care District
City of Lahti

Jyvaskylan Voima Oy

Kotkan Energia Oy

Kuusakoski Oy

Raute Oy

Sulzer Pumps Finland Oy

Tana Oy

Valmet Technologies Oy

&4 Watch our videos on our Elomatic YouTube channel: E
https://www.youtube.com/user/ElomaticOY ,.-,-L-,.ifb
0
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Laser Scanning

Elomatic has over ten years’ experience in la-
ser scanning and we have several different
modern laser scanners from which we choose
the best suited device for each customer pro-
ject. We utilise the produced point clouds to
create 3D models of the objects/facilities or to
produce cross section curves, define volumes
and conduct shape surveys.

Rebuild objects

In plant renovations we can 3D model all existing ma-
chines, devices and constructions of the plant. The ac-
curate 3D information facilitates and speeds up de-
tailed design remarkably and reduces design errors.
With the help of laser scanning total design costs are
reduced while installation periods and shutdowns are
shortened.
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Small objects

Laser scanning also makes it also easy to study small
entities. With shape analysis it is possible to study the
shapes of objects and possible factory defects or dam-
age thus become visible. Scanning creates 3D models
for products which do not have drawings. The models
are then used for example to facilitate strength calcula-
tions, space utilisation design or manufacturing.

Other objects

Laser scanning is also utilised in the fields of mine sur-
veying, architecture, accident investigation, conserva-
tion of historically valuable objects and visualisations.



Application areas

Process measuring
Vessels

Single components
Terrain measurements
Tunnels, mining
Buildings
Architecture

Benefits

Safe measuring procedure

Design is faster due to the accurate initial data
Design errors are reduced

Engineering risks are reduced

New components can be delivered

as prefabricated units

Eases creation of demolition and installation
plans

Installation and shutdown times are shortened
Amount of site visits are decreased

Total costs are lower

‘ Product & Service Development

Contact Information

Samu Sundberg

Design Manager

Tel. +358144467172

Mob. +35840 556 1969
samu.sundberg@elomatic.com

Jani Maahi

Product Manager

Tel. +358 144467186
Mob. +35845 676 2457
jani.maahi@elomatic.com

ScanBrowser - laser scanning portal

Elomatic ScanBrowser is an internet-based solution for
laser scanned data. It is an easy-to-use and powerful
tool for project engineers, supervisors and end custom-
ers. It allows all project partners to work with the same
project data simultaneously.

The ScanBrowser solution makes it easier to work with
the laser scanned data. It includes measuring functions,
commenting functions and provides added value to
telephone conversations.

The solution is secure and available to selected project
personnel all over the world via the Internet.
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Technical Analysis

Elomatic’s technical analysis team is the Full service package
biggest in Finland. Our customers are Our technical analysis services include computer-aided
small and Iarge equipmentand machin- numerical modelling of physical phenomena related to
. . flow, dynamics, acoustics, structures and electromagne-
ery suppliers and design offices both local- tism. The development of modelling methods is essen-
[y and abroad. tial in order to meet increasingly challenging customer
demands.

Consult us for information and ideas as to how our spe-
cialists can assist you in your ventures!
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‘ Technical Analysis

By studying a structure’s stress distribution it can be
determined whether it will withstand given loads.

Modelling has enormous potential Technical analysis benefits

The enormous benefits of modelling have only recently Savings in product development

been fully realised. In the past modelling methods were Savings in manufacturing and product life cycle
not applicable for practical purposes, but its use and ap- costs

plication are currently growing rapidly in solving every- Handy comparison of alternatives

day industrial problems. Effortless troubleshooting

Decreased need for prototypes

Efficient decisionmaking support

Enhanced environmental friendliness
Prediction of overall results

Increased energy efficiency, as well as cost reduction,
enhanced environmental friendliness and faster product
development are just a few examples of benefits that
can be achieved with the help of modelling. Modelling
also provides more detailed information about the phe-
nomena related to applications, including those that
cannot be directly measured or observed.

Ul
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Customer segments

Chemicals, Food and Biomass Processing
Pharmaceuticals

Energy

Machinery and Equipment Manufacturing
Marine

Offshore

Ensuring reliability of results

We live in a world where most challenges related to in-
dustry and ordinary life are resolved with the help of
suitable technical applications. They are employed to
ease different activities, improve comfort and to ensure
safe environments for various processes. By modelling
these applications, their adequate functionality can be
more efficiently assured.
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The wind load on an offshore rig. This is just
one example of what Elomatic’s experts can
produce in offshore engineering.

Our CEM experts analyse industrial sites and
simulate the potentially harmful effects of
electromagnetic fields on employees and the
effectiveness of shielding devices.

Savings and efficiency

Unnecessary costs and expensive production down-
time can be avoided when computer-aided methods
are used for troubleshooting. It also allows the predic-
tion of and preparation for malfunctions or dangerous
situations before they occur. Technical analysis methods
promote environmental friendliness since unnecessary
material losses are avoided.



Different connections

can be reliably dimensioned
with FEM analysis to withstand
operation-related stresses.

Pump cavitation is a common
problem, which is almost impos-
sible to measure. With the aid of
flow simulation the pump oper-
ation can be verified before pro-
totype construction.

FEM, CFD and CEM methods

Computational fluid dynamics (CFD) is nowadays a
commonly used method for modelling of flow and
heat transfer phenomena. It is a versatile tool for study-
ing various kinds of flow configurations and their prop-
erties in many applications.

Computational electromagnetism provides information
about disturbance phenomena in electric devices and
their surroundings.

CEM methods can be combined with structural analysis
in order to perform even more detailed studies and to
understand interactions between structures, flows and
possible electromagnetic forces.

. Technical Analysis

v

Acoustical simulation

for tractor cabin

CFD with aeroacoustics

Using CFD with aeroacoustic techniques on complex
fluid-structure interaction allows engineers to check
acoustic effects, noise defects and noise attenuation.
By adhering to standards and conducting professional
studies, industry can reduce noise in the environment
and reduce the risk of injury to employees.

Multibody Simulations (MBS)

MBS are widely used to design mechanical systems,
to predict loads accurately, and to understand the dy-
namics of mechanics. With MBS, it is possible to study
how mechanical systems should be controlled when
the system contains several moving parts and complex
interactions.
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The use of computational
analyses significantly im-
proves personnel safety
by reducing accident risk
and minimises injuries
sustained in accidents
such as explosions and
fires.
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